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i ea . “TORCHWELD” 
816 ton cast iren single 
hammer frame welded by 


Chicago Welded 
Products Co. 
Chicago, Illinois 

with a TORCHWELD No. 
6 heavy duty welding torch. 


Write for further particulars, 


TORCHWELD 

EQUIPMENT 
COMPANY 

224 .N.Carpenter St. Chicago 

High grade welding and cutting 


apparatus, welding rods, fluxes 
and accessories. 
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WELD! DON’T WAIT 


4 “ r N plants where Oxweld Appa- 
& ratus is regular equipment, long, 
costly delays are unknown. 


a There is no enforced idleness while 

= | broken parts are being replaced 
from distant factories—no profit- 
eating waste of time. 


The oxwelder’s torch is instantly 
accessible — breaks are repaired, 
worn parts re-built, under your own 
roof. In an incredibly short time 
the wheels are turning again, 
thanks to Oxweld. 


Very often serious trouble is 
avoided by the timely use of Ox- 
weld on weakened or damaged rma- 
chinery. 


There are Oxweld Service Engi- 
neers in over fifty cities—why not 
write, wire or telephone to any of 
the addresses below for immediate 
attention? 


mee 


OXWELD ACETYLENE COMPANY 
NEWARK,N.J. SAN FRANCISCO CHICAGO 


WORLD'S LARGEST MAKER OF EQUIPMENT 


FOR OXWELDING AND CUTTING METALS ta 
0-533 
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TRADE REG. U. S. 
MARK PAT. OFF. 


WHAT THIS TRADE MARK MEANS 
TO THE USER OF 
WELDING AND CUTTING APPARATUS 





} 


We do not manufacture goods to meet competi- 
tion, but to create and maintain a reputation for 
quality and service. 


We look upon the placing of our apparatus and 
supplies as an opportunity to render service, and it 
is Our earnest endeavor to have this service of the 
highest type possible through the use of carefully 
selected materials and excellent design and work- 
manship. 


Catalog No. W-3 Is Now Ready for Distribution 


PUROX 


243 BEAUFAIT ST. 52nd & SANTA FE AVE. 


DETROIT | LOS ANGELES 
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Buyers’ Index 


Readers of Ghe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 
supplies. Che advertising section includes the principal manufacturers 


of the Cited States. 








ACEKTYLENE (Comopressed in Cylinders) 
Air Reduction Sales Co. 
Commercial Acetylene Welding Co. 
Universal Oxygen Co. 
Prest-O-Lite Co. 
ACETYLENE (Dissolved) 
Air Reduction Sales Co. 
Linde Air Products Co. 
ACETYLENE CYLINDERS 
ACETYLENE GENERATORS 


Air Reduction Sales Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 
Reid-Avery Co. 
The Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith's Inventions, Inc. 
superior Oxy-Acetylene Machine Co 
United States Welding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 
ALUMINUM FILLER RODS 
Air Reduction Sales Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Wm, Cramp & Sons 
Electric Arc Cutting & Welding Co. 
Iron City Foundry Co. 
Kentuc Oxygen-Hydrogen Co. 
Davis-Bournonviile Co. 
The Imperial Brass Mfg. Co. 
Hauck Mfg. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Oxweld Acetylene Vo. 
Superior Oxy-Acetylene Mach. Ce 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 
Weldit Acetylene Co. 
ALUMINUM FLUX 
Air Reduction Sales Co. 
Alloy. Welding Products Co. 
American Flux Co. 
Burdett Cxygen Co. 
Kentucky Oxygen-Hydrogen Co. 
Cortland Welding Compound Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co 
Hauck Mfg. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Morey Flux & Chemica! Co. 
Oxweild Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 
Weldit Acetylene Co. 


ALUMINUM SOLDER 
Air Reduction Sales Co. 
Burdett Oxygen Co. 


ANNEALING FURNACES 
Aeroil Burner Co. 
Buffalo Dental Mfg. Co. 
General Electric Co. 
Universal Oxygen Co. 
APRONS (Asbestos) 
Chicago Eye Shield Co 
F. D. Farnum & Co, 
Electric Are Cutting & Welding Co 
ASBESTOS GLOVES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Chicago Bye Shield Co. 
F. D. Farnum & Co. 
Imperial Brass Co. 
Servicised Products Co 
Universal Oxygen Co. 
Weldit Acetylene Co. 
4SBESTOS SHEET PAPER 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
F. D. Farnum & Co. 
Imperial Brass Co. 
Oxweld Acetylene Co. 
Servicised Products (Co. 
Superior Oxy-Acetylene M 
United States Welding Co 
Universal Oxygen Co. 
Weldit Acetylene Co. 
BLOW TORCHES (Acetylene) 
See “Torches” 
BOOKS (Relating to Welding) 
The Welding Engineer 
Electric Arc Cutting & Welding Co. 


achine Co 





Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 


Nine years’ experience. 


Rochester Welding Works 


349 Orchard St., Rochester,N.Y, 
S. W. MILLER, M. E., Proprietor 








ATLANTIC WELDING 
WORKS 


Production Reclamation Welding 
Electric-Arc-Spot-Oxy-Acetylene 
30th and Spring Garden Streets 
PHILADELPHIA, PA. 











BRASS AND BRONZE FLUX 
Air Reduction Sales Co. 
Blackrock Mineral Co. 

Burdett O; en Co. 

Cortland elding Compound Co. 
Hauck Mfg. Co. 

Bermo Supply Co. 
Davis-Bournonville Co. 

Kentucky Oxygen-Hydrogen Co. 
The Imperiai Brass Mfg. Co. 
Krembs & Co. 

Modern Engineering Co. 
United States Welding Co. 
Oxweld Acetylene Co. 
Smith's Inventions, Inc. 
superior Oxy-Acetylene Machine Co 
Standard Mfg. Co. 

‘rorchweld Equipment Cec 

Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co. 
Weldit Acetylene Co. 

BRASS SPELTER WIRE 

Air Reduction Sales Co. 
Rredett Oxygen Co. 
Universal Oxygen Co. 
Torchweld Equipment Co. 

Weldit Acetylene Co. 

BRAZING COMPOUND 
Krembs & Co. 

Standard Mfg. Co. 
Victor Oxy-Acetylene Equipment Co. 

BRAZING OUTFITS 
Buffalo Dental Mfg. Co. 

Aeroil Burner Co. 

Hauck Mfg. Co. 

Imperial Brass Co. 

Smith’s Inventions, Inc. 
D D {) -ACt ‘ 


Torchweld Equipment Co. 
BRONZE FILLER RODS 
Air Reduction Sales Co. 
Central Steel & Wire Co. 
Wm. Cramp & Sons 
Electric Arc Cutting & Welding Co 
Burdett Oxygen Co. 
Hauck Mfg. Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 
Kentucky Sarqse-Rraronte Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co 
Weldit Acetylene Co. 
CABLE (For Leads) 
Electric Arc Cutting & Welding Co. 
General Electric Co. 
CARBIDE (Calcium) 
Farmers Standard Carbide Co. 
Gas Tank Recharging Co. 
Shawinigan Products Corp. 
Union Carbide Sales Co. 
CARBON (Blocks, Paste, Etc.) 
National Carbon Co. 
U. 8S. Welding Co. 
Electric Arc Cutting & Welding Co 
Standard Carbon Co. 
Weldit Acetylene Co. 
CARBON REMOVING TORCHES 
See ‘‘Torches” 
CAST IRON FILLER RODS AND FLUX 
Air Reduction Sales Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Central Steel & Wire Co. 
Cortland Welding Compound Co. 
Wm. Cramp & Sons 
Electric Arc Welding & Cutting Co 
Iron City Foundry Co. 
Davis-Bournonville Co. 
Kentucky Oxygen-Hydrogen Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
Modern Engineering Co. 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co 
Imperial Brass Mfg. Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine ('o 
Standard Mfg. Co. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co 
Victor Oxy-Acetylene Equipment Co 
Weldit Acetylene Co. 
COPPER FLUX 
Air Reduction Sales Co. 
sag Iago a Cee Are) 
ectric Arc Cutting & Welding Co. 
CYLIND e ° 


Wm. Wherton, Jr.. & Co. 

CYLINDER WRENCHES 

Weldit Acetylene Co, 

ELECTRIC ARC WELDING OUTFITS 
Electric Arc Welding & Cutting Co. 
General Electric Co. 

Gibb Instrument Co. 

Lincoln Elec. Co. 

Quasi Arc Weldtrode Co. 

U. S. Light & Heat Corporation 
Westinghouse Elec. & Mfg. Co 

ELECTRODE HOLDERS 
Electric Arc Welding & Cutting Co 
General Electric Co. 

U. S. Light & Heat Corporation 
Roy O. Williams 

ELECTROLYTIC CELLS 

Burdett Oxygen Co. 
International Oxygen Co. 
The Electrolabs Co. 

Universal Oxygen Co. 


LYTIC OXYGEN AND HYDROGF® 


ELECTRO 
GENERATING EQUIPMENT 
Burdett Oxygen Co. 
The Electrolabs Co. 
International Oxygen Co. 
Universal Oxygen Co. 

FILLER RODS (Aluminum) 
Air Reduction Sales Co. 
ee ee a” Co 

urdett Oxygen " 

Hauck Mfg. She 
Electric Arc Cutting & Welding Co. 
Imperial Brass Co. 
International Oxygen Co. 
Kentucky Oxygen-Hydrogen Co. 






































ry, 1921 THE WELDING ENGINEER 


Portable Welding & Cutting Outfits 
with Cabinet Truck 


This complete oxy-acetylene welding and cutting outfit with cabinet truck and platform 
for oxygen and acetylene cylinders provides the most desirable form of portable equip- 
ment for shop, yard and field use, combining convenience, safety and protection from 
meddling. It was first designed for the War Department, but its manifold advantages 
for general commercial use were immediately apparent, and met instant approval. 


The truck is of all-steel 
welded construction, com- 
bining a steel cabinet or 
locker with two folding 
doors and platform for 
cylinders, mounted on 
two wide tired wheels of 
30-inch diameter. Com- 
plete welding and cutting 
outfit is contained within 
the cabinet, the regulating 
valves in fixed position, 
attached to inside top of 
cabinet, and in full view 
of operator. Connections 


The cylinders are held 
firmly in upright position 
by chains which are 
drawn tight by means of 
eye-bolts and wing nuts 
inside the cabinet. All 
danger of cylinders being 
tipped over and regulators 
attached to cylinders be- 
ing broken, is done away 
with. There is ample 
space in the cabinet for 
welding supplies and ac- 
cessories. When through 
work, the operator 
hangs the torch in the 
cabinet, closes the cylin- 


der valves, and locks the 
cabinet doors. The truck 
may be left on the job, 
with assurance that all ad- 
justments and _ connec- 
tions will be found as 
they were left, when the 
operator returns to work. 


from regulators to oxygen 
and acetylene tanks are 
made with '4-inch seam- 
less brass coils. Illustra- 
tion shows truck with § 
doors open, and ready for ©& 
use. 





Write for Bulletin 507, illustrating cabinet trucks and other portable outfits. 


Davis-Bournonville apparatus provides the widest range of equipment made for success- 
ful employment of oxy-acetylene and oxy-hydrogen welding and cutting, including in- 
dividual acetylene, oxygen and hydrogen generating and compressing systems, station- 
ary shop and factory equipment, portable shop and field outfits, and many exclusive de- 
velopments for mechanical cutting and welding—backed by the longest experience in 
successful application, and with engineering service. Requests for information will 
bring cheerful response. 


Davis-Bournonville Company 


Factories and General Offices, Jersey City, N. J. 
Canadian Factory and Offices, Toronto, Ontario 


Atlanta Cincinnati qos AND TITS Minneapolis St. Louis 
Boston Cleveland Montreal San Francisco 
Buffalo Dallas Philadelphia Seattle 
Chicago Detroit Pittsburgh Toronto 


Los Angeles App TUS Portland 
D 
NEA RAT ot 





Modern Engineering Co. 

Rohde Laboratory Co. 

Torchweld Equipment Ce. 

United States Welding Cu. 
Universal Oxygen Co. 

Weldit Acetylene Co. 

FILLER RODS (Swedish Iron) 

Air Reduction Sales Co. 
Bierman-Everett Fdy. Co. 

Burdett Oxygen Co. 

Bermo Supply Co. 

Central Steel & Wire Co 

Wm. Cramp & Sons 

Kentucky Oxygen-Hydrogen Co. 
Electric Arc Cutting & Welding Co 
Davis-Bournonville Co 

Federal Tool & Alloy Steel Corp. 
Hauck Mfg. Co. 

Modern Engineering Co. 

The Imperia! Brass Mfg. Co. 
Oxweld Acetylene Co 

Superior Oxy-Acetylene Machine Co. 
Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co. 
Weldit Acetylene Co. 

FILLER KUDS (Tobin Bronze) 

Air Reduction Sales Co. 

Burdett Oxygen Co. 

Bermo Suppiy Co 

Central Steel & Wire Co. 
Bierman-Everett Fdy. Co. 
Davis-Bournonville Co. 

Kentucky Oxygen-Hydrogen Co. 
International Oxygen Co. 

The Imperial Brass Mfg. Co. 
Modern Engineering Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 

United States Welding Co. 
Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co. 
Weldit Acetylene Co. 


FILLER RODS (Venadium Steel) 
Air Reduction Sales Co. 

Bermo Supply Co. 

Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Central Steel & Wire Co. 
Universal Oxygen Co. 

Wm, Cramp & Sons 
Davis-Bournonville Co. 

Hauck Mfg. Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Reid-Avery Co. 

Torchweld Equipment Co. 
duperior Oxy-Acetylene Machine Co 
United States Welding Co 
Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co. 
Weldit Acetylene Co. 
FIREPROOF PLASTIC 

Bermo Supply Co 

National Carbon Co. 

FLUE WELDERS (Electric) 
General Electric Co. 

UXE 


Air Reduction Sales Co. 

American Flux Co. 

Blackrock Mineral Co. 

Cortland Welding Compound Co. 
Anti-Borax Compound Co. 

Imperial Brass Co. 

Krembs & Co. 

Modern Engineering Co. 

Smith's Inventions, Inc. 

Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co. 
Weldit Acetylene Co. 

FURNACES (Annealing) 

Aeroil Burner Co. 

Buffalo Dental Mfg. Co. 

General Electric Co, 

Hauck Mfg. Co. 

Universal Oxygen Co. 
PREHEATING FURNACES 

Aeroil Burner Co. 

Buffalo Dental Mfg. Co 

Giest Mfg. Co. 

Hauck Mfg. Co. 

Imperial Brass Co. 

Modern Engineering Co. 

Superior Oxy-Acetyiene Machine Co 
GAS BURNERS (Preheating) 

Air Reduction Sales Co. 

Superior Oxy-Acetylene Machine Co 
Universal Oxygen Co. 


GAS FLOW INDICATORS 


Hydrex Engineering Co. 
avers 

. §. Gau 

Re “tOupoun or Hydrogen) 

Burdett Oxygen Co. 
The Electrolabs Co. 
International Oxygen Co. 
Universal Oxygen Co. 


GLOVES (Welders Asbestos) 


Burdett Oxygen Co. 
Davis-Bournonville Co 

Electric Arc Cutting & Welding Co. 
International Oxygen Co. 

Imperial Brass Co. 

Torchweld Equipment Co. 

F. D. Farnum & Co. 

Servicised Products Co 

Weldit Acetylene Co. 


LES 
Chicago Eye Shield Co. 
J. E. Histed 
The Alexander Milburn Co. 
Imperial Brass Co. 
Modern Engineering Co 
Victor Oxy-Acetylene Equipment Co, 
Willson Goggles, Inc. 


GRINDING MACHIN 


Es 
Wodack Electrical Tool Corporation. 
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HARDENING FURNACES 
Aeroil Burner Co. 
Buffalo Dental Mfg. Co. 
General Electric Co. 
Hauck Mfg. Co. 
HOUSE (Oxygen and Acetylene) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
BKermo Supply Co. 
Buffalo Dental Mfg. Co. 
Davis-Bournonville Co. 
Kentucky Oxygen-Hydrogen Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Weiding Co 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 
Weldit Acetylene Co. 
HOSE UNIONS 
Aeroil Burner Co. 
Air Reduction Sales Co. 
Bermo Supply Co. 
K-G Welding & Cutting Co. 
Hauck Mfg. Co 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 
Universal Oxygen Co. 
HYDROGEN GENERATING APPARATUS 
Burdett Oxygen Co. 
Electrolytic Oxy-Hydrogen Laboratories, Inc 
International Oxygen Co. 
Universal Oxygen Co. 
HYDROGEN PLANTS 
Burdett Oxygen Co. 
Electrolytic Oxy-Hydrogen Laboratories, Inc 
International Oxygen Co. 
Universal Oxygen Co. 
KEROSENE PREHEATING TORCHES 
Air Reduction Sales Co. 
Hauck Mfg. Co. 
The Imperial Brass Mfg. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Uxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior rs Acetylene Machine Co. 
KEDLE VALVES 
Air Someta Sales Co. 
Burdett Oxygen Co. 
The Bastian-Blessing Co 
Universal Oxygen Co. 
Bermo Supply Co. 
Buffalo Dental Mfg Co. 
Federal Brass Works. 
General Welding & Eqpt. Co. 
the Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
NICKEL FLUX 
American Flux Co. 
NITROGEN 
Air Reduction Sales Co. 
Linde Air Products Co. 
OLL BURNERS (Preheating) 
Aeroil Burner Co. 
Air Reduction Sales Co. 
Gas Products Assn. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co, 
Oxweld Acetylene Co. 
H. A. Smock 
Superior Oxy-Acetylene Machine Co. 
OXYGEN (Compressed in Cylinders) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
California Burdett Oxygen Co. 
Gas Products Ass’n. 
International Oxygen Co. 
The Linde Air Products Co. 
Swift & Co. 
Universal Oxygen Co. 
OXYGEN AND HYDROGEN GENERATING 
EQUIPMENT 
The Electrolabs Co. 
Burdett Oxygen Co. 
Gas Products Assn. 
International Oxygen Co. 
Universal Oxygen Co. 
OXYGEN CYLINDERS 
PIPE WELDING 
Metal & Thermit Corp 
Preheaters Giest Mfg. Co. 
PREHEATING FURNACES 
Natural Gas and Oil Fuel 
Giest Mfg. Co. 
PRESSURE GAUGES 
Aeroil Burner Co. 
Air Reduction Sales Co 
Bastian & Blessing Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co 
Federal Brass Works. 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
U. 8. Gauge Co. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Weldit Acetylene Co. 
REGULATING VALVES (Acetylene) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Bermo Supply Co. 


z 


(Artificial or 
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Burdett Oxygen Co. 

Davis-Bournonville Co. 

Federal Brass Works. 

Hauck Mfg. Co. 

[International Oxygen Co. 

The Imperial Brass Mfg. Co 

K-G Welding & Cutting Co. 

Modern Engineering Co. 

Uxweild Acetylene Co. 

Smith’s Inventions, Inc. 

Superior Oxy~Acetyiene Machine Co 

Torchweld Equipment Co. 

United States Welding Co. 

Universal Oxygen Co. 

Universal Regulato~ Co. 

Victor Oxy-Acetylene Equipment Co 

Weldit Acetyitene C.... 
REGULATING VALVES (Hydrogen) 

Air Reduction Sales Co. 

The Bastian-Blessing Co. 

Burdett Oxygen Co. 

Bermo Supply Co. 

Federal Brass Works. 

International Oxygen Co. 

The Imperial Brass Mfg. Co. 

Modern Engineering Co 

Universal Oxygen Co. 

Weldit Acetylene Co. 

Universal Regulator Co. 

Harris Calorific Co. 

K-G Welding & Cutting Co. 

Superior Oxy-Acetylene Machine Co 

Smith’s Inventions, Inc. 

Torchweld Equipment Co 

Tiniversal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co 

Weldit Acetylene Co. 
REGULATING VALVES (OUxyxen) 

Air Reduction Sales Co. 

The Bastian-Blessing Co. 

Bermo Supply Co. 

Imperial Brass Mfg. Co. 

Smith's Inventions, Inc 

Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co 

Weldit Acetylene Co. 


SOLDERS 


Rhode Laborator Supply Co 
TORCHES (Oxy-Acetylene W elding and 
Cutting) 
Air Reduction Sales Co. 
The Bastian-Blessing Co 
Bermo Supply Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
Federal Brass Works. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co 
Modern Engineering Co 
Victor Oxy-Acetylene Eqpt. Co. 
Kentucky Oxygen-Hydrogen Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
Prest-O-Lite Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
The Thermalene Co. 
Torchweid Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Weldit Acetylene Co. 
TORCHES (Oxy-Hydrogen Welding and 
Cutting) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 





Texas Headquarters for Welding 
and Cutting. The Best Equipped 
Plant in the State. 


Southern Welding & Machine Co. 
212-14 College Street 


San Antonio, Texas 





Burdett Oxygen Co. 
Federal Brass Works. 
Davis-Bournonville Co 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
Smith’s Inventions, In. 
Torchweld Equipment Co. 
United States Welding Co 
Universal Oxygen ©o. 
Victor Oxy-Acetylene Eqpt. Co. 
Weldit Acetylene Co. 

SCORED CYLINDERS 
L. Lawrence & Co. 

SEKAM WELDEKS (Electric) 
General Electric Co. 

TANK CONNECTIONS (Oxygen and Avety 

lene Adaptors) 

Air Reduction Sales Co. 
International Oxygen Co. 
Smith’s Inventions, Ine. 
Superior Oxy-Acetylene Machine Co 
The Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 
Universal Oxygen Cc 
Weldit Acetylene Co. 

THERMALENE-GAS 
The Thermalene Co. 

THERMIT WELDING 
Metal & Thermit Corp. 


bes (Gasoline and Kerosene Prehes' 
g 


Aeroil Burner Co. 

Air Reduction Sales Co. 
Buffalo Dental Mfg. Co. 

The Imperia! Brass Mfg. Co. 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 


(Lump) 
(Egg) 
(Nut) 
(Quarter) 


314 in. x2 in. 
2 inwx Y% ~~ in. 
1%4in.x ¥% in. 
Y% in. x 1/12 in. 


For Oxy-Acetylene Welding and 
Cuttimg Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 
the use of one of these sizes of Car- 
bide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, IIl. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA 
Birmingham............ 1916 Morris Ave. 
Mobllé. .cccceccsseuses 16 # Commerce St. 
MoONntHOMETY oc cc wecseces N. Perry St. 

ARIZONA 
Phoenix. .ccccccsesesss 42 S. Central Ave. 
ARKANSAS 
Wt, Qamste.. « ow views ac pause 123 S. Ninth St. 

CALIFORNIA ° 
2 ee hee a eee eee 932 H St. 
LOG. ANOLE. «cc ccsececcoese 639 Gibbon St. 
SAVORING. 6.6 6c ccccsieneceavonenat @& Ee 
Sam: TGs 6 ca 0ex4 Seventh and J Sts. 
Gam. PERORIMOO. « 6 6 iw cae vase Balfour Bidg. 

COLORADO 

Denver...... Nineteenth and Wazee Sts. 
CONNECTICUT 
MartierGs sssrecawusbeoed 412 Trumbull St. 
DISTRICT OF COLUMBIA 
Washington........& 561 Second St., N. E. 

FLORIDA 
SRORDEITTNG s cik:0n kes seedawe 13 Cedar St. 
TRIER. 60:4 80608300 £Rs coe 805 Tampa St. 

GEORGIA 
Pua: PP eee P, O. Box 1594 


Savannah, Ogeechee Canal, S. of Bay St. 
P. O. Box 78 


ILLINOIS 
“*hicago..... 122 So. Michigan Boulevard 
DOCOEET ..b.06s cn tebe ess 133 W. William St. 
Bast St. Lomi. .02< 62 ...700 Broadway 


Phones Bell-Bridge 320, 
Kinloch-St. Clair 320 
Marion..315 S. Granite St., P. O. Box 747 
Monmouth.......e.0- 124 E. Archer Ave. 
OIG « oii ne de 100-110 Edmund St. 
Phones Main 700-701, Interstate 7000 
Quincy...828 Vermont St., P. O. Box 255 
Springfield.........217 South Fourth St. 
BUPORIOE. ..uiacssoneunee 702 East Elm St 





UNION CARBIDE 


INDIANA 
BVRRSVIIO. ov eccsessesoes 1601 Illinois St. 
Fort WEyNG. .ccccvesseves 2216 Broadway 
Indianapolis...... 110-112 S. Alabama St. 


Phones Bell-Main 2410, 


Independent 27-474 
Terre Hauteé...vcc-ces- 921 Wabash Ave. 
IOWA 
DaVeROete. .casneee satan 118 Harrison St. 
Den BECCMGS. 0 senses Third and Elm Sts. 
Dubuque....... 8th and Washington Sts. 
Fort Dodge..... Central Ave. at 16th St. 
Ottumwa.... "$0729. 11 S. Washington St. 
Sioux City . .925 Fourth St., P. O. Box 398 
Wateried..cscscorss 1209 East Fourth St. 
KANSAS 
git. a AR An 109 W. Third St. 
PORE. 6.6:5:c4en es eees cee 154 N. Fifth St. 


Wichita....Douglas and Sycamore Aves, 


P. O. Box 951 


KENTUCKY 
Lowulsville...is-vececesesse 126 E. Main St. 
Middlesboro....... 1701 Cumberland Ave. 

LOUISIANA 
Now Grle@aes .6<csccess 4124 Toulouse St. 

MAINE 
Portiandél. «s2:dépeccntesnes 11 Exchange St. 

MARYLAND 
Daktie. + ac cc cakes 19 E. Lombard St 
Cumberland....53 Third Nat’! Bk. Bldg. 
Salisbury...Mill St., Opp. Fulton Station 

MASSACHUSETTS 
og SS a ae Napier St 
Wr ACORN . 0c cetaw eee eens 15 Federal St. 

MICHIGAN 
| eee Federal and Junction Aves. 
Grand Rapids. .500 eat a Ave., N. W. 
PEAROGEE. 2 000s 08 First Nat'l Bank Bldg 
Iron Mountain......! 513 Stephenson Ave. 
eee 72 South Water St. 
Muskegon... .3803.W. Western Ave 
Saginaw..... '1830- 1840 N. Michigan Ave. 
re ee. - Cai A ns cw hedaatce 

MINNESOTA 
WimMGRDOlS, «.cccanadense 334 N. First St 


Phones Nicollet 7121, 
Tri a 38634 


Cf ee ee pe ae 3 Chestnut St. 
MISSissiPPL 

ViIGDRUSY . oss cee 1312 Washington St. 
MISSOURI 

menens CI... cckenne 1422 St. Louis Ave 

St. Joseph.......! 920 Sixth St., Sta, ‘‘A.” 


St. Louis.... .(See East St. Louis, Til.) 


" NEBRASKA 
errr. te 1007-9-11 Jones St. 
Union Sta. P. O. 
NEW JERSEY 


Omaha 


Camden. ......00. West and Clinton Sts. 
Newark..........251-55 Ridgewood Ave. 
NEW YORK 
TU ee ee ea 108 Third Ave 
ee eee 21 Jarvis St. 


Phones Long Distance 467, 
York State 210, Bell 2450 
eee a SENTERO 1336 Genesee St. 


Geneva .-Exchange St. & R. R. Place 
odo. ei bai, ME EC ee oe 
Se ee 11 New York Ave 
Kingston..... O’Neil St., Near Broadway 
PRIN, EE «on 4% oblate diate ak ata ee Kk 
a, ee eee Smith St. 
and N. Y., N. H. & H. R. R. Tracks 
Sr. av ce een: ob ode ahi wae 135 Hotel St. 
Wr OS c's 6.04 cctv eeedes 438 Court St. 
WP NE ci n.95 eke 6 <a duee 22-23 Main St. 


NORTH CAROLINA 


Charlotte....ccccsvscecscssee We Cisee Bt, 
WilemimGten. « o.c<ecuned ser 13 N. Front St. 
RealSigh.. oo ce cic cc ewes see ee P. O. Box 149 
NORTH DAKOTA 
PRES. ...:20 840% Fifth St. and Second Ave. 
OHIO 
Canton . 606s cwenerwes 638 Mulberry Road 
Cincinnati..67 Plum St., Phone Main 682 
Coven eos 0 #0: 601 The Citizens’ Bldg. 
aS en eer 310 Dublin Ave. 
2g a 812-828 E. First St. 
CS 63.530 4140s cael 338 East High St. 
Mansfield...40 West Third St., Phone 69 
Steubenville...... 324-343 N. Seventh St. 
Ss & 505 0200 cen h a een 414 S. Erie St. 
Youngstown...... Jones and Brittain Sts. 
PORCEVO < v:65éeene ee Main and ,2nd Sts. 
OKLAHOMA 
CRIAROREE . 6.50 2:0 baenes 4 West Park Place 
yo eee ee 1-11 N. Boulder St. 
OREGON 
Portiané . .iiesacheeas 15th and Hoyt Sts. 
PENNSYLVANIA 
PORVOE . «cc ccnqgaceey wees 359 Beaver St. 
DuBois....Weber Ave. and Franklin St. 
East Greensburg..Clark and George Sts. 
a, SEPT CUE CLE eee 1426 Chestnut St. 
Fla rrisOurg...« . ose vivnacescae a Penth: Mt. 


Johnstown, Messenger St. and B. & O. R.R. 

wist . : CPPPEPIVECTETILiirTiT TT. Lee 
..1202 Chamber of Commerce Bldg. 

Pottsville. .-Railroad and Sanderson St. 


Scranton. .... sw. Penn Ave. and Vine St. 
Shamokin......... Fifth and Walnut Sts. 
Williamsport....... Canal and Court Sts. 


SOUTH CAROLINA 
Charleston..3 N. Liberty St., Phone 2716 
TENNESSEE 

CHAttAMOORE .....00.45 6 6saesanee. erenccen 
627 Volunteer State Insurance Bldg. 


A | 426 West Depot Ave. 

o INO one h tee ee 671 South Main St. 

PE VINO. 6.0.0.0:60 4 105-107-109 Broadway 
TEXAS 

LO Serre Wood and Market Sts. 

El Paso..First and Kansas Sts., Phone 50 


PEOUMIGR 2s cccoenedes therbnbee vaneenes 
.Baker and Cedar Sts., P. O 

a DR ch Gina 68 on nb eventaeadbew an 
.... Leal and N. Salado Sts., Box 942 

Waco..Thirteenth & Mary Sts., Phone 23 

UTAH 
.108 W. Second South St, 
VIRGINIA 


Salt Lake City. 


LAFRCROUNE c.c.6-0 cess 1324 Commerce St. 

OORT ace cc cstecnesnudawes 513 Front St. 

ae 8th and Cary Sts. 

WEST VIRGINIA 

i: a errr 195 Roanoke St. 

( pe ven .-Broad St. and K. & M, R. R. 

a re Railroad Ave. and First St. 

PORTAGE . occcccnevanrbseneeeeas “A” St. 

Huntington...Seventh Ave. & Eighth St. 

Morgantown...... 178 Clay St., Phone 20 

Wheeling........ 43rd and McCulloch St. 
w ASHINGTON 

Dette, o 50s 00keedee sees 1103 First Ave. 

Spokane. 162 So. Post St.. Phone Riv-96 
WISCONSIN 

Sus GPOGOE: kc cooeen Front and King Sts. 

eee 513-19 Williamson St. 

PETE WOGROD <0 6.4.65 hd 088 120 Jefferson St. 


IS EASILY OBTAINABLE EVERYWHERE 


~) 
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THE “K-G” TORCH 


FOR 


CUTTING RIVETS, 
BOILER TUBES, . 
PLATE CUTTING and 
GENERAL WORK 


CANNOT BE BEATEN 





January, | 








Hauck No. 8 Portable Outfit 


Incorporated 


556 West 34th St., 





All we ask is an unbiased comparison and test. 
Complete equipment and all accessories and 
supplies for gas welding and cutting. 


OXYGEN—ACETYLENE 


K-G Welding & Cutting Co. 


New York City 








SAVE 


OXYGEN 


AND 


ACETYLENE 


USE 


HAUCK PREHEATERS 


“Best by Test” 


Hauck Manufacturing Co. 


101-113;Eleventh St. 
104-126 Tenth St. ms Be 


BROOKLYN, 








Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Oxweid Acetylene Co. 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co. 
United States Welding Co 
Westinghouse Electric & Mfg. Ce. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
Federal Brass Works. 
International Oxygen Co. 
Kentucky Oxygen-Hydrogen Co. 
Modern Engineering Co. 
Prest-O-Lite Co. 
Smith’s inventions, Inc. 
H. A. Smock 
Superior Oxy-Acetylene Machine Ge. 
Universal Oxygen Co. 
The Alexander Milburn Co. 
The Imperial Brass Mfg. Co. 
Torchweld Equipment Co 
Oxweld Acetylene Co. 

TRUCKS (Cylinder Carriers) 
Air Reduction Sales Co. 
Davis-Burnonville Co. 
The Imperial Brass Mfg Co. 
The Alexander Milburn Co. 
Modern Engineering Co. 
puperior Oxy-Acetylene Machine Co. 
Torchweld Equipment Coe. 
United States Welding Co. 


Universal Oxygen Co. 
The Bastian-Biessing Co. 
Air Reduction Sales Co. 
Burdett Oxygen Co. 

VALVES (For Uxygen Cylinders) 
Air Reduction Sales Co. 
International Oxygen Co 
Safety Car Heating & Lighting Co. 
Universal Oxygen Co 

WELDING APPARATUS (Electric) 
Electric Arc Welding & Cutting Co. 
General Electric Co. 

Gibb Instrument Co. 
Lincoln Elec. Co. 

S. Light & Heat Corporation 
Westinghouse Elec. Mfg. Co. 

WELDERS’ GLOVES 

Air Reduction Sales Co. 

Chicago Eye Shield Co. 

Electric Arc Cutting & Welding Co. 
International Oxygen Co. 

Servicised Products Co. 

The Imperial Brass Mfg. Co. 
Universal Oxygen Co. 

Weldit Acetylene Co. 

WELDERS’ GOGGLES 
Air Reduction Sales Co 
Burdett Oxygen Co. 

The Imperial Brass Mfg. Co 
Chicago Eye Shield Co. 

J. E. Histed 

International Oxygen Co. 


Modern Engineering Co. 
Universal Oxygen Co. 
WELDERS MASKS 
Chicago Eye Shield Co. 
Electric Arc Welding and Cutting Co 
General Electric Co. 
Torchweld Equipment Co. 
WELDING RODS AND WIRE 
Air Reduction Sales Co. 
Electric Arc Cutting & Welding Co 
Atlas Foundry Co. 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 
William Cramp & Son 
Central Steel & Wire Co. 
Iron City Foundry Co. 
Kentucky Oxygen-Hydrogen Co. 
The Imperial Brass Mfg. Co. 
Federal Tool & Alloy Steel Corp 
International Oxygen Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Page Steel & Wire Co. 
Reid-Avery Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
Universal Oxygen Co. 
Weldit Acetylene Co. 
WIRE AND CABLE (Asbestos Insulated) 
Central Steel & Wire Co. 
D. & W. Fuse Works, General Electric Co 
Servicised Products Co. 


ALPHABETICAL INDEX TO ADVERTISERS 


A 
Aeroil Burner Co. cb Gvanws behae aeons 58 
Air Reduction Sales Co. heb occ eeebascobeee 59 
Anti-Borax Compound Co...... oe =a oe 
ee ek te wevccctbesdawae 58 
Atlantic Welding Works.............. cose § 
ee SI 6 6 6 Mieke xs cece tesccdbes 58 
B 
Bastian-Blessing Co., The............... 30-31 
I ST a ke cc ecs ces eees sae 
Bierman-Everett Fdy. Co.............:-. 9 
Blackrock Mineral Co... ‘ whe anak ae 
The Buckeye Welding & Sup. Co..... cose OO 
TORR TORRE BEET. CO. ccccccccvcccscese 16 
SD SNES WO ntncccccsscciccecects - 20 
California Burdett Oxygen Co... eee ue 3 
Central Steel & Wire Co... ey ‘con ae 
Chicago Eye Shield Co... , nena 
Commercial Acetylene Supply Co .Back Cover 
Cortland Welding Compound Co xT 62 
Wm. Cramp & Sons... wie seeneee BO 
D 
Davis-Bournonville Co............ccccecee 6 
K 
The Electrolabs Co.. sh Sater idee 


Electric Are Welding & Cutting CAccevcve Oe 


Farmers Standard Carbide Co..... --52 
Federal Tool & Alloy Steel Corp 10 
G 


Se CIO Weis 5 6d dndcccdcccecccad - 83 


Gas Products Assn. 
Gas Tank Recharging c o 
Gibb Instrument Co 


H 
Hauck Manufacturing Co.............+e00. 
Se Ee CO cceenes 
Hydrex Engineering Co 


I 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
Iron City Foundry Co.. 

K 


Kentucky Oxygen-Hydrogen Co 
K-G Welding & Cutting Co 


L 
Linde Air Products Co 
Ry SUE We Con etcdiceconetleces doa 
L. Lawrence & Co........ 


Metal & Thermit Corp...... 
Alexander Milburn Co... 


Morey Flux & Chemical Co-.. 
Modern Engineering Co. 


Oxweld Acetylene Co 


7me Prest-O-Eite Gs., TRG... ciccccccccsces 
R 


John A. Roebling’s Sons Co............... 


13 é 
11 Safety Car Heating & cepa pe OS. vscsss BD 
21 Servicised Products Co..... es hn) 
Ms “de Da ek eed Ghd woos Wee 00000-0000 58 
. Superior Oxy-Acetylene Machine Co ; 
17 Southern Welding Machine Co............. 6 
56 SD Et enna Deb eabwcseccccocecececec 17 
ED Mae Eh Codecessccccccccccce 58 
7 Standard Carpon Co... ccccscccccccccccese 16 
56 Shawinigan Products Corporation......... 16 
17 Smith’s Inventions, Inc...... ‘ ose e . 42-48 
58 
= 
55 DO Te Geo 5 06000 00 caw 58 
8 Torchweld Equirment Co.......... Front Cov er 
Transportation Engineering Corp........ 12 
22 U 
14 Ne ea eee 1 
53 United Marine Contracting Corp.......... 15 
U. 8S. Light & Heat Corporation sa ‘> wa 
35 es, ee te Ce ss kc cdscccven zy) 
49 United States Welding Co....... 54, 56 
58 WOOD MI GID. oc dh dcececscccvesccccd f 
10 bs 
Victor Oxy-Acetylene Eqpt. Co......... . 45 
2 w 
Westinghouse Elec. Mfg. Co.... : oe 
39 Weldit Acetylene Co............ . Lésxe 68 
Wm. Wharton, Jr., & Co., Inc........ jas oe 
10 i ab Es oa Mh tee cee eee « i ae 
or Ns ane a ccinhiaceoeune ea 47 


Wodack Electric Tool Corporation......... 56 
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L_UMINUM 
CAST IRON 


BRAZING 


= Fe F 33: 3 3 ss 
333333335 
Be ft ee Ee Pe ee 
SSSIBZIIAL: ¥ 
HSS 333333319 


ied T DESERVES ITs Rr 
qe. TUX THA “EPUTATION 


UNIVERSAL OXYGEN COMPANY 


SHE BOYGAN,.W 


THE WELDING ENGINEER 





Welding Rods 


CAST IRON 
MALLEABLE IRON 
NORWAY IRON 
NICKEL STEEL 
VANADIUM STEEL 
CAST ALUMINUM 
MANGANESE BRONZE 
TOBIN BRONZE 


FLUXES FOR WELDING 
ALL MATERIALS 











QUALITY GUARANTEED 


Bierman-Everett 
Foundry Co. 


133-153 So. 20th St. _Irvington, N. J. 

















resebbave 


f 


SOLFRUNT 
(Patented) 


DEVELOPED TO MEET THE RE- 
QUIREMENTS OF THE INDUSTRY— 
U. S. oxy-acetylene gauges have con- 
clusively proven they are superior in every 
way. 

THE DESIGNS ARE PATENTED and 
embody exclusive features. 


INVARIABLY THEY ARE USED ON 
THE BEST EQUIPMENT—in every line. 


U. S. GAUGE CO. 
37 Liberty St., New York, U.S. A. 


Chicago Detroit Boston Philadelphia 
New Orleans San Francisco Birmingham Montreal 


Distributing Agents Thruout the World 
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Genuine 
Swedish 
Lancashire 
Charcoal 
Iron Bars 


THE WELDING ENGINEER 





‘FEDERAL TOO 
o 
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Acetylene 1c per foot 


If you generate it 


with a | 


Genuine Swedish 
Lancashire Charcoal 
Iron Welding Wire 


Best Swedish Brands 





Immediate Shipments 
From American Stocks 





Type CG 
Stationary 
Automatic 


There is no substitute for Genuine Swedish 
Lancashire Charcoal Iron on the 


score of quality 


FEDERAL TOOL & ALLOY 
STEEL CORPORATION 


Thomas Towne, Ist Vice-President and Gen. Mgr. 


General Office : 


Woolworth Building - NEW YORK CITY 


Branch Offices and Warehouses: 


66 Rutledge St., Brooklyn 
654 W. Lake St., Chicago 





849 Commerce St., New Orleans 





Write for prices and literature 


Modern. Engineering 
23rd and Walnut Sts., ST. LOUIS, U. S. A. 





Acetylene 
Generator 


Made in 25-lb., 50-lb., 
100-lb., 200-Ib. and 
300-lb. Capacity 


Co. 











Blue Label 


“RACO” MILD STEEL WELDING WIRES 


ELECTRIC 


o—— a 


From  REID-AVERY COMPANY 


1434-3638 Brandywine St.. 





\ 


PHILADELPHIA, PA 
neal 


Yellow Label 








“RACO” 


| Electrodes and 





“Raco” 
Mild Steel Electrodes 


or . ° °e9 . 
Electric Welding is the adopted standard with the largest shipbuilders, rail- 


Welding Wire 





a PHILADELPHIA, PA 


“RACO” MILD 
“RACO” COVERED 


To < 


From — REID-AVERY COMPANY 


1434-36-38 Brandywine St 

















“Raco” 
Covered Electrodes 


or 
A. C. & D. C. Welding 


roads and industrial plants. 


The mild steel used in the manufacture of “Raco” Elec- 
tric Welding Wire is made by the open hearth process, 
the wire is made by the Reid-Avery Co., which should 
not be confused with jobbers. 








Red Label 


a 
stock gb”, 


We are in position to furnish the following sizes out of 
iz" ” 3 ” 1 14 
1g", de”, we” anc 


” diameter. 


“Raco” Electric Welding Wire is sold subject to rejection 
irom any cause. 


Furnished in coils or straightened and cut any length. 
Samples cheerfully submitted for testing. 





4 “RCO” MILD 





OXY-ACETYLENE 





CUSTOMER'S ORDER NO [ size j 








o— 


From — REID-AVERY COMPANY 


1434-36-38 Brandywine S 
PHILADELPHIA, "PA 





REID-AVERY CO. 


1434-38 Brandywine St. 
Philadelphia, Pa. 








“Raco” Soft Iron Rods for 
Oxy-Acetylene Welding 





Green Label 


“RACO” MANGANESE | 


COMPOSITE MEL TRODES 


Se | 
To 




















From REID-AVERY COMPANY | 
1434-36-38 BRANDYWINE ST 
PHILADELPHIA, Ps. 





“Raco” Manganese 
Composite Electrodes 





2 
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Roebling Welding Wire 





ROEBLING ELECTRODES 


Roebling Wire Electrodes are supplied in the following standard sizes: %-in., yy-in., 4y-in., %-in., gy-in., Yy-in., 
gg-in., having a standard length of 14-in., in bundles 50 Ibs. each, and are always available for quick shipment. 
Sizes other than the above and as large in diameter as %-in., having any length required, either straightened or 
in coils can be furnished on order. 





ROEBLING WELDING STICKS 


Roebling Wire Gas Welding Sticks are copper coated to distinguish them easily from Roebling Electrodes. They 
are supplied in standard sizes: %-in., ys-in., 4-in., fy-in., %-in., gy-in., *-in., y-in., and in standard lengths of 
36-in. in bundles weighing 50 lbs. each, well protected by weatherproof paper or buriap. Sizes other than the above 
either straightened or in coils can be furnished on order. 


JOHN A. ROEBLING’S SONS COMPANY, Trenton, N. J. 


Philadelphia Pittsburgh 
Los Angeles Seattle 





New York Boston Chicago 


San Francisco 


Cleveland 


Atlanta 
Portland, Ore. 























SUN-LITE CARBIDE 


PACKED IN BROWN DRUMS 





IN 100 lb. DRUMS 


In All Commercial Sizes: 


& wr : 3m" x a" . 
‘uniigit 5" x i" 





For Acetylene Compress- 
ing Plants, Oxy-Acetylene 
Welding Plants, House 











Lighting Generators, | 1A" x IK" 
Contractors’ Torches, a ; YM," x 1/12" 
Etc. | MINERS’ LAMP | 
| | 
| 








“Sun-Lite” Carbide is carried in stock in all large cities. Write for nearest sales agency, 
from which shipments will be made direct to consumer. Some desirable territory for a Sales 
Agency proposition still open. Address all correspondence to Home Office. 


GAS TANK RECHARGING COMPANY, Milwaukee, Wisconsin 
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An Efficient, Effective Arc Welder That 
Will Increase the Scope of Arc Welding 
in Any Shop— 


Westinghouse Safety First Type 
815 Motor-Starting Switch. 
Quick Make and Break. No 
Exposed Current Carrying 
Part: 


Ammceter and Voltmeter, Enables Operator to 
Easily observe Welding Current and Polarity 







Ficld Regulating Rheostat. 21 Steps less than 
9 amperes pcr step,over working range from 
50 to 225 Amperes. 
















Leads to Power Supply, Easily 
Connected 





Excellent Commutatio 
Ample Brush Surface 







Type CS Motor. External Con- 
nections for 220 or 440 Volts. 







Ball - Bearing Front 











Type SK Generator Gives ‘Pep and Rear 
and Stability” Required at the 
Arc to Secure Proper Penetra- 
tion and Fusion 
Exciter 


Commutator 
Protecting Cover. 







Light, Strong, Roller - Bearing, 
Easy Running Truck 









Leads to Electrode Holder 
Easily Connected, 






Below is given a partial list of users of Westing- 
house Arc-Welding Equipment 







Jones & Laughlin Steel Co. 
Lackawanna Steel Co. 
Mesta Machine Co. 
Minnesota Steel Co. 





Alliance Machine Co. 

Atlas Steel Castings Co. 

Baltimore & Ohio Railroad 
Birdsboro Foundry & Machine Co. 







Blaw-Knox Co. 
Carnegie Steel Co. 
Dravo Contracting Co. 
Driver Harris Co. 





New York Central Lines 
Packard Motor Car Co. 
Pennsylvania Railroad 
Phelps Dodge Co. 














Firestone Steel Products Co. Pittsburgh Lumber Co. 
General Boilers Pressed Steel Car Co. 
International Agricultural Corporation United States Navy 


Vulcan Iron Works 









Repeat orders for these portable welders are regularly 
received from every class of user 






Send for Arc Welding 
Circular No. 7149. It is 
a complete treatise on 
modern welding practice 









Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 







Sales Offices in All Large American Cities 


207 
“2 WESTINGHOUSE 
ELECTRIC 
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ELECTROLYTIC 


| OXYGEN G Kim 8 og 0) CLOT Od ay 


Your New Year Resolutions 


RESOLVED: 


That I will specify 999% purity when buying 
oxygen because modern welding and cutting prac- | 
tices demand the purest oxygen obtainable. , 


That I will investigate the practicability of using 
hydrogen in cutting operations. 


That I will follow the slogan, 
“Better welding and more of it.” 


GAS PRODUCTS ASSOCIATION 
fF 801 Marquette Bldg. Chicago 














THE WELDING ENGINEER 











Make The Test This Buyer Did 


The following is a facsimile of the report of W. E. Irish, 
Plant Engineer, to G. C. Brainard, General Manager of The 
Hydraulic Pressed Steel Company, relative to a test made 


in their plant. Portions of the report which would reveal 
the names of other welding equipment have been cut out. 


INTER-DEPARTMENT COMMUNICATION 


The @YDRAULIC PRESSED S@EL Co. 
CLEVELAND, 0O. 


ATTENTION OF Mr. G. C. Brainard, 


DATE ; 
@ L MANAGER. March 20th, 1920 


SUBJECT: Arc Welding. 
REFERENCE: Telephone request for figures on performance, 


On comparative test run in this plant on three makes of welding machines, on 


Fed, 10th, 1920, the following results were obtained: 


The test was started using 3/16 wire on all machines, but was changed t 
. 0 5/32 on 
the Welder "C” ag it was impossible to hold a steady arc with the Semaer ll 


and get a good weld, This of course slowed up the Welder "C” set as there were 


more changes of wire to make, 





This Standard Lin 

coln Motor operated 
over 3 years under 
water without dam- 


age. 































Make Diameter Wire Time to weld 2 ft. 
Tincola ‘ mins, - 10 sec. 
Welder “B 3/16 8 mins, - 20 sec. 


Welder “c" 5/32 13 mins. - O sec. 


The Lincoln Arc Welder will do at least 20% more weld- 
ing work per day under actual commercial welding con- 
ditions than any other electric welding equipment made. 


This is a well considered statement based on results of 
many competitive tests, and The Lincoln Electric Co. are 
prepared to prove the claim at any time or place where 
welding is being done by commercial operators. 


“Link Up with Lincoln” 


The Lincoln Electric Co. 


General Offices and Factory, Cleveland, O. 


The Lincoln Electric Co., of Canada, Ltd., Toronto-Montreal 


New York City Cincinnati Columbus 
Buffalo Chicago Pittsburgh 
Syracuse Detroit Philadelphia 
Baltimore Hartford Boston 
Minneapolis Charlotte, N. 


Agencies in other Principal Cities 
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ELDING RODS 


Parsons’ Manganese Bronze Rolled Welding Rods 


the Strongest Bronze Made 


5 for high-fire Brazing and Oxy-Acetylene 
7 Welding of Malleable Iron or Bronze and 
Brass castings assure a faultless, flawless job. 
This is another example of the “Cramp” stand- 
ard of quality. This scientifically perfected 
metal is the result of long years. of experience. 
Its fine physical properties make it especially 
suitable for welding purposes. 








Something New, 
Under the Sun 


"THs big truck, from which 
two welders and four chip- 
pers may work simultaneously, 








1 
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i = will handle jobs at shops, piers 
5 and other points formerly in- 
- accessible. 


Nine barges equipped with the latest 
electric arc welding and air devices— 
three more with air only. Staff of ex- 
pert welders. 


UNITED MARINE f/ 
CONTRACTING CORPORATION [fj 
15 Whitehall Street New York City Billy ni ny 


Telephone I Soedinss, Green 7420-7421-7422 
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A strong weld of fine close grain and exceed- 
ingly tough texture is always the result where 
Cramp’s Welding Rods are usesd. 


We can also furnish Welding Rods of Cramp’s 
Cast Iron, Cramp’s Copper Covered Iron, 
Cramp’s Vanadium Steel, Cramp’s Drawn 
Aluminum, Cramp’s Cast Aluminum, Cramp’s 
American Iron and Soft Brass Brazing Wire. 


We furnish and will be glad to estimate 




















Manufacturers of 


SEAMLESS STEEL 
CYLINDERS 


For: 


Oxygen 
Hydrogen 
Blaugas 
Butane 


Interstate Commerce Com- 
mission Specifications 


RIGHT PRICES—PROMPT 
DELIVERIES—SUPERIOR 
SERVICE 


Wm. Wharton Jr. & Co., Inc. 


[Founded 1859] 


Gas Cylinder General Sales Offices 


30 Church St., New York City 


DISTRICT OFFICES: 


Chicago Pittsburgh 
Philadelphia Cleveland 
San Francisco 


Boston 
New York 
Scranton 
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hose who have enjayed 
long’ association with_ 


CANADIAN CARBIDE 


have always assumed high 
standards of ance 
We are confident that if 
not alreacty among the 
users of <—_»#*-— > 


CANADIAN CARBIDE 


the day will comewhen you 
too will know the meaning’ 


of More Gas perlound- 
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SHAWINIGAN PRODUCTS CORPORATION 


110 WILLIAM STREET NEW YORK 
549 McCORMICK BLDG. CHICAGO 
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BLOWPIPES for Radiator repairing. 
BLOWPIPES for light brazing. 
BLOWPIPES for heavy brazing. 


BLOWPIPES for heating work to be 
welded by the oxy-acetylene process. 


Let us know your requirements and we 
will give you the benefit of our many 
years’ experience in blowpipe work. 

Our catalog “B” illustrates and describes 
them all. Ask for it. 


BUFFALO DENTAL MANUFACTURING CO. 
BUFFALO, N. Y., U.S. A. 




















CARBON RODS 








CHEAP 
| High grade welding rods at following 
prices, F. O. B. Richmond, California, in any 
quantities from | rod up: 
7 ey > oer $ .05 each 
fe Saree 05 
id; && * > aa 07 
(i232... 07 
es Pie 07 
et | nee 10 
= eee 20 
| ee 20 
: Geet 2 * Reese 35 
} ens” ees 50 ° 
| airs SS 75 
3 gt Ree = ie 
| For 24 inch rods double these prices. 
Standard Carbon Company 


R.F.D.38A_ - 


‘Richmond, California 

















cei 








koa Oia Cina poe 








Sos oO 


—lelelelel:i--i4 























1921 THE WELDING ENGINEER 


ee ree eee oe ee ee es ee ae 


e 


THE PUREST OXYGEN saves time” 


Does Better Work 


GAS CONSUMERS MUST CONSIDER 


EFFICIENCY in cutting and welding operations 
ECONOMY in the application 
QUALITY in the finished work 


Pure Oxygen and Pure Hydrogen as produced by the /. 
O. C. System are VITAL FACTORS in such conside- 
rations. A score of J. O. C. System Commercial Plants 
are ready to supply your requirements from the follow- 
ing points: 


Atlanta, Ga. Indianapolis, Ind. Pittsburgh 

Boston Louisville, Ky. Portland, Ore. 
Buffalo Hoboken, N. J. Salt Lake City 
Chicago Newark, N. J. Tariffville, Conn. 
Cleveland New York City Toledo, Ohio 
College Point, N. Y. Omaha, Nebr. Washington 
Dayton, Ohio Peoria, Ill. Youngstown, Ohio 


Davenport, Ia. 


International Oxygen Co. 


Newark, New Jersey 
London New York Paris 
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The Histed Novelty Gossle 


FOR WELDERS 


is attached to the welder’s cap by means of two little spring 
clips that clamp to the visor of the cap and hangs clear of the 
face, thus avoiding the possibility of the face or nose being blis- 
tered by the hot metal touching the skin. The lenses are 2 inches 
in diameter, which gives ample eye protection and prevents the 
welder looking past the lens when welding overhead. Good ven- 
Ulation is assured by the Goggle not being enclosed and admit- 
ung plenty of light, thus keeping the eyesight normal at all 
times—that is, not dilated as in enclosed Goggles. No moisture 
from perspiration can gather on lenses, thus keeping vision 
clear, adding materially to the welder’s efficiency. When in- 
Specting work, the Goggle may be swung to a raised position 
and back quickly, without loss of time at welding, or removing 
sows, or laying down torch or welding rod— 
& great advantage over those using the elastic 
tad-band or ear-bows. When Goggles are 
t in use they are swung to a raised position 
ur i held in place by spring, and may be worn 
vi cap visor at all times without inconven- 
nee. They are always ready and stay nicely 
Place, whether welding down or overhead. 
Th Patent Allowed—April 3, 1919. 
indusemee are supplied with the ‘Willson 
a stro Lenses in any degree of density 
desired : Practical welders can’t speak too 
f the 








HISTED NOVELTY GOGGLE 


Sent to any address in the United States for 
$2.50 per pair postage prepaid. 
$24.00 per Dozen. 


J. E. HISTED 
; 2609 Marshall Ave 
ewport News, Virginia 
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Swift's 


Pure Oxygen 


“A Reputation 


[mposes an Obligation” 


Swift Oxygen must pass 


the most rigid tests 
—must never vary 
from its highquality 
standard. 


Swift Oxygen is produc- 


ed in the largest 
electrolytic plant 
in the U.S. A—in 
ample quantities to 
render unequalled 
service to our 
customers. 


The use of Swift Oxygen in 


your plant will aid you in 
raising the standard ofthe 
work of your operators. 


The Name is Your Guarantee 


Swift & Company, 


Oxygen Department 


Union Stock Yards Chicago, IIL, 
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FOR THE OXY-ACETYLENE WELDER Get 


The Welding Encyclopedia 
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FOR THE THERMIT WELDER 


1 The Welding Encyclopedia 


of the 3 
as no & 


Is a Complete 
Reference Work 


No matter what welding process you are 
using, you will find the theory of it ex- 
plained in this book, and instructions for 
it that are in accordance with the most 
up-to-date practice. A\ll the standard met- 
als are discussed here, and the different 
ways of welding them. The installation 
of equipment, the care of it, and the 
things to avoid in welding, are all subjects 
that every welder should read. He should 
know how to test his welds, so he can 
check up on his work from time to time, 
just as he should know something of the 
other welding processes, their possibilities 
and their limitations. And materials are 
as important as methods, a reliable Buyer's 
Index enables the shop-owner to make 
purchases of equipment with confidence. 
These are just a few suggestions of the 
helpfulness and usefulness of THE 
WELDING ENCYCLOPEDIA to the 


This Coupon will 
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FOR ALL WELDERS 


welder, the welding foreman, the super- 
intendent, the shop owner, the foundry 
manager and the engineer. The book is 
a thorough and practical treatise on all 
forms of welding, profusely illustrated, 
and arranged so that any required bit of 
information can be found easily and 


quickly. Have you ordered your copy? 


Why You Should Act at Once 


For three months advance orders for 
copies of The Welding Encyclopedia to 
be sent on approval have been accepted. 
This offer has resulted in orders that will 
before long exhaust the first edition of 
5,000 copies. What copies remain will 
be held to fill cash orders. To get your 
copy on approval you will have to act 
quickly, or wait for the printing of the 
second edition. Mail the coupon today. 


AABKBAARRER ER RRRRRERRRERREBREREREREERE ERE SE ESBRESREE SRE ESE BEEBE BBB BREBRERERERBRE ERE EE 


The Welding Engineer Publishing Co., 
608 S. Dearborn St., Chicago, Ill. 





bring you a copy of 
The W elding 


Encyclopedia 
on approval 


Gentlemen: 


I want one of the first copies of The Welding Encyclopedia. Please send 
me a copy as soon as it is off the press. | understand that I may keep. it for 
five days for examination and I! agree to send back the book or remit five dol- 


lars five days after receiving it. 


Name 





Street ........ 


Order it Now. WES Aiea! } dae ) oe . Seitel* 
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BURDETT OXYGEN COMPANY 


AND ASSOCIATED COMPANIES 


ELECTROLYTIC OXYGEN and 
HYDROGEN-~ 99/72 Zo Pure} 


Service /rom the following | 
BURDETT PLANTS 








Seattle, Wash. Detroit, Michigan‘ 
Los Angeles, Cal. Logansport, Ind. 
Oakland, California Chattanooga, Tenn. 
Salt Lake City, Utah Cincinnati, Ohio , 
Denver, Colorado Pittsburgh, Pa. 
Oklahoma City, Oklahoma Chester, Pa. 

Fort Worth, Texas Norristown, Pa. 
St. Louis, Mo. Cleveland, Ohio 


Chicago, Illinois 
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GIBB INSTRUMENT CO., 








THE ZEUS ELECTRODE HOLDER 


WELDERS! 


Here’s your holder! Just what you’ve been looking for. 
Convenient, Cool, Positive Contact, Well 
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1016 E. Palmer Ave., Detroit, Mich. 


<< on 
Manufacturers of the EUS 
N AX. ARC WELDER 





Speedy, 
Balanced, Durable. 
Have one ordered for you today. Price, $8.50. 




















BETTER ARC WELDING 


can be produced with 
WANAMAKER COATED ELECTRODES 


Because :— 


| 


They are of uniform 
density and homogeneous 
structure. 


They deposit a _ pure, 
sound and very tough metal 
made possible by their ef- 
fective and permanent coat- 
ing. 


They make possible the 
satisfactory welding of high 
carbon, medium carbon and 
special alloy steels. 





They increase the effi- 
ciency of the operator. 


The Technically Correct Electrode 


TRANSPORTATION ENGINEERING 
CORPORATION 


200 Fifth Avenue 608 S. Dearborn Street 
New York, N. Y. Chicago, Il. 

















SAFETY HIGH PRESSURE 
_ CYLINDER VALVE 


A new principle in valve design 
developed for high pressure and 
proven in service. 


Absolutely Tight 
Without Packing 


LARGE REDUCTION IN 
MAINTENANCE COSTS, 
as it prevents leakage of cylin- 
der contents in service or transit 
and prevents return of filled 
cylinders because valves cannot 
be opened. 


Body of very dense metal to se- 
cure strength and non-porosity. 


Fusible plug, approved by the 
Bureau of Enslesees 


Minimum parts. Maximum 
sturdiness. 


THE SAFETY CAR HEATING AND LIGHTING CO. 


New York 


Boston San Francisco 


St. Louis Philadelphia 
Montreal Mexico City 


























The Stone Ax and 
Bronze Sword 











The Early Railroad 





The Modern Steel Mill 


‘THe Mastery of METAL 
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HEN Man, the most helpless of all animals, 


discovered fire, he took the first great step toward 
supremacy. 


Not because fire enabled him to cook his food, not be- 
cause it kept his cave warm—but because it gave him 
the mastery of metal. 


The tough hides of primeval monsters, proof against 
the most skillfully carved bone, yielded to the iron spear 
head. The flint arrow head fled before the bronze 
sword. Barbarity melted before the onrush of steel- 
encased civilization. Man and metal became the mas- 
ters of the world. 


But not until the Linde Company industrialized oxygen 
did man’s mastery of metal become complete. 


With this epoch-marking step came the oxy-acetylene 
torch and to-day the toughest of known substances is as 
clay in the molder’s hands. Steel, unscathed by the 
terrific impact of high-power shells, runs like water 
under the tiny cutting flame. Metal is added to, sub- 
tracted from or divided as meets man’s needs. 


Thanks to Linde the earth’s most useful elements have 
been completely enslaved. 


THE LINDE AIR PRODUCTS CoO. 
The Largest Producers of Oxygen in the World 
CARBIDE AND CARBON Buitpinc, 30 East 42Np Srreet, New Yorx 


Kon. BuILpInG San FRANCISCO 
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PROCEEDINGS of the AMERICAN 
WELDING SOCIETY 


33 West 39th Street, New York 


Officers and Committee Chairmen 
AMERICAN WELDING SOCIETY 
1920—1921 


H. Deppeler, President 

A. Adams, Junior Past President 
W. Owens, Vice-President 

B. Rushmore, Vice-President 

E. Symons, Treasurer 
M. Kelly, Acting Secretary 
H. 


J. 
Cc 
J. 
D. 
W. 
M. 
J. 


W. E. Symons, Chairman Finance Committee. 

Hermann Lemp, Chairman Committee to revise Constitu- 
tion and By-Laws. 

C. A. McCune, Chairman Membership Committee. 

Edward A. Miller, Chairman Meetings and Papers Com- 
mittee. 


Deppeler, Chairman Executive Committee. A: = Kinsey, Chairman, Welding Conference Committee. 





THE WELDING ARC 
By A. W. Slocum* 
D URING the summer of 1918, the writer was associated with 
the Welding Research Council. During that period, he 
made a careful study of the trade the Welding Arc. 

Transmission of the metal in the form of vapor appeared to 
be the most probable hypothesis. This part of the phenomena, 
however, is so marked by the unavoidable spraying and splut- 
tering of the electrode and plate that many have considered this 
as the essential part of the phenomena. This point of view is 
ably presented by Professor R. G. Hudson of the Massachusetts 
Institute of Technology in his article on a theory of metallic 
arc welding published in the first issue of the Journal of the 
American Welding Society. 

Professor Hudson says: “It would appear from the observed 
facts that the metal deposited during metallic arc welding is 
transmitted in part at least in the form of minute particles which 
are projected from the electrode globule by the internal ex- 
pansion of some vapor, possibly carbon monoxide.” 

He also says: “Under the circumstances, it may be seen 
that the melting of the iron is delayed by the heat absorbed by 
the other constitutents of the electrode, and that this fact to- 
gether with the limited time of application of high temperature 
disproves the possibility that the iron is completely vaporized 
in the welding process.” 

Stated in such terms, Professor Hudson’s conclusions are 
entirely correct. The metal is transmitted in part from the 
electrode to the plate and from the plate in all direc- 
tions in the form of spray or globules. And if it is trans- 
mitted in part as spray, it is evident that it cannot be wholly 
transmitted as vapor. The question whether the chief element 
in the phenomenon is vaporization or gaseous propulsion is, how- 
ever, still a live one. The writer has little doubt that transfer 
in the form of vapor will ultimately be accepted ‘as the most 
probable hypothesis. 

It is not a wholly new hypothesis. Frequent reference to a 
kind of vapor formation is made in the literature of the com- 
mon arc. Such references are generally made in a suggestive 
rather than positive manner, but the phenomenon of the common 
irc is more complicated than that of the welding arc. In the 
common arc the vapor is not produced so rapidly as to sweep 
the air entirely out of the space between the electrodes. In 


‘this case the vapor which is formed from one of the electrodes 


largely returns and condenses on the electrode from which it 

comes. This phenomenon can be clearly seen with a microscope 

of about twenty magnifying power used to view the behavior of 
‘ small current arc. Small condensed globules of microscopic 
*Professor of Physics, University of Vermont. 





size can be seen to emerge from the core of the arc and fly 
in curved paths towards the respective electrodes from which 
they come. Some of these particles escape into the air borne 
along by the air currents. Some return to the electrode at a 
distance from the spot on which the arc is playing and there 
deposit as a yellow dust. Some return to the electrode close 
to the spot from which the arc plays and form a beautiful 
orange colored coral like growth. The orange deposit is mag- 
netic, the yellow powder is not magnetic. These growths and 
powder deposits for arcs with different metals are described 
by Professor Duffield, Phil. Mag., 1918. 

When the current strength becomes sufficiently large to sweep 
the air entirely away and form a vapor core from electrode to 
electrode we have the “hissing” or welding arc. 

It is true that the hissing arc is generally referred to as the 
action of oxygen getting at the crater largely on the basis of 
the careful experiments of Mrs. Herta Ayrton. 

She showed beyond doubt that under certain conditions the 
addition of oxygen would cause a silent arc to become a hissing 
arc. She also found that a stream of hydrogen sent into an 
arc which was surrounded by atmospheric oxygen would cause 
the arc to become a hissing arc, while hydrogen sent into an 
arc which was surrounded by nitrogen would not cause the 
arc to hiss. She naturally associated hissing with the presence 
of oxygen, but it is clear that it might just as well be associated 
with the increased heating effect and the more rapid formation 
of vapor to form the vapor core from electrode to electrode. 
It might be a suitable problem for a student learning the meth- 
ods of research work to repeat Mrs. Ayrton’s experiments and 
settle this point, but it does not seem doubtful to the writer what 
his final result would be. 

That the conditions in the arc are favorable to vapor forma- 
tion is clearly shown by the results of the measurements of the 
electrode tips by Hagenbach and Langbein. The following para- 
graph is quoted from Science Abstracts (Section A, Physics), 
April 1919 :— ; : 

“Temperature of the Electrodes in the Arc. A. Hagenbach 
and K. Langbein (Archives. des Sciences 1. (Sec. 5) pp. 48-54, 
Jan.-Feb., 1919). For current densities not too small the anodes * 
of metallic arcs (Silver, Copper, Iron, Nickel and Tungsten) 
are heated at the tip by the current up to the temperature of 
ebullition, while the cathodes are heated less. If the end of the 
electrode is strongly oxidized and forms an oxide with a high 
temperature of ebullition, (Aluminum, Zinc and Magnesium) 
the temperature rises still higher, probably up to the tempera- 
ture of ebullition of the metallic oxide. If oxidation is pre- 
vented by using an atmosphere by nitrogen, the temperature is 
lowered to the ebullition temperature of the metal. The temper- 
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ature of the cathode is found to be the same as that of the 


anode in the case where metallic oxides are formed.” 

In the electric arc the heat that raises the temperature of the 
electrode tips is produced and delivered directly in the surface 
of the tips. The heat is produced in accordance with the law; 
watts equal the product of amperes (current strength) and 
fall). To liken the process to the heating of 
the surface of a bullet by the heat produced in the burning 
powder is to totally disregard the peculiarity of electrical activity. 


volts (electrode 


The secret of the electrical activity of the arc lies in the 
electrode fall. To attempt to describe its action is a matter of 
extreme delicacy and great difficulty. 

It is directly associated with the electric force necessary to 
produce thermions from the tips in sufficient quantity for the 
current strength. This electric force is conditioned by the tem- 
perature of the -electrode tips, is affected by the presence of 
oxides, depends upon the material in the surface layer of the 
tip, is of different magnitude at the anode from that at the 
cathode and the force at one electrode is affected by the freedom 
of thermionic liberation at the other electrode. 
cate interrelationship of 


It is the intri- 
these factors that makes the arc a 
difficult phenomenon to examine experimentally, and also the 
reason why we find so much misguiding information in the as- 
sumed results of experiments. The one factor which has prob- 
ably needed the closest attention; namely, the actual state of 
temperature of the surface layers of the tips, has seldom re- 
ceived consideration. Before the days of the tungsten filament, 
the nitrogen filled lamps and the thermionic amplifiers and recti- 
fiers, the importance of the temperature, was not sufficiently 
appreciated. 

For the purpose of considering the electric activity of the 
arc, let us take a low current are between two welding wire 
electrodes 4% inch in diameter, and then increasing the current 
by steps, consider the changes that occur with each step. 

When the arc is first struck, the electrode tips are cold, the 
electrode fall is very large, heat is added to the surface of the 
tip at a rate proportional to the product of the current strength 
and the electrode fall, the temperature of the tip rises very 
rapidly, and the electrode fall diminishes with corresponding 
rapidity. As the temperature rises, the conduction and radia- 
tion of heat away from the surface of the tip increases. There 
comes a time when the heat produced in the surface just bal- 
ances the heat conducted and radiated away. 

However small the current, so long as it is large enough to 
maintain an arc, this stage of equilibrium is not reached till the 
temperature has risen considerably above the melting point of 
the electrode, and examination with a microscope shows that the 
surface is vaporizing with considerable rapidity though the 
greater part of the vapor returns as condensed fine globules to 
the electrode from which it comes. When the equilibrium be- 
tween the heat produced and the heat conducted and radiated 
away has become established, the arc burns steadily so long as 
the temperature of the surface of the tips, the material in the 
surface of the tips, and the current strength remains unchanged. 
A voltmeter joined to the electrodes maintains a constant reading. 

If, now, we increase the current, we increase the rate of 
heat supply. This increases the temperature of the tips and 
this in reduces the electrode fall. Soon the equilibrium 
stage is reached with the electrodes at a higher temperature than 
in the first case, lower electrode falls and a smaller reading of 
the voltmeter across the arc. 

When we increase the current to about 8 or 9 amperes, the 
surface of the anode reaches the boiling point, the electrodes 
splutter and molten drops fall from the tips. Thus it takes 8 
or 9 amperes for a % inch electrode to supply the heat con- 
ducted and radiated away when the temperature of the tip is at 
the boiling point. 


turn 


With a current in excess of about 10 amperes, an are between 
two welding wire electrodes of % inch diameter blows up with 
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excessive spluttering. With a % inch welding wire as 
electrode and a plate to be welded for the other electrode, 
arc burns without too excessive spluttering with 150 or 

i75 amperes flowing. 

This leads us to an interesting question which pertains t q 
welding arc alone. What influence on the welding wir a 
the plate have to increase the current capacity of the wire f: 

10 to 150 amperes? Alternating current behaves in this’ res; 
as direct current. The phenomenon is then one that dep: 
upon the square or some even power of the current. This « 
sideration limits the phenomenon to one of heat effect. 
have, therefore, only two hypotheses to consider, the | 
effect in the propulsive expansion or formation of gases, and 
heat effect in the production of vapor of the material of 
surface of the tip. 


For the propulsive expansion or chemical formation of pro, { 
sive gases in the interior of the electrode, the heat must 
conducted inward from the surface to the interior of the el] 
trode. It is difficult to see how the presence of the plat 
opposing electrode can affect this rate of conduction inward 
as to reduce it to 1/15 of its value when another wire instea 
of the plate is the opposing electrode. On the hypothesis 
the boiling from the surface of the electrode, it is easy to see that 
the presence of the plate will produce precisely such a resi 
Not only this, but it is also easy to see how too strong a curr 
produces a cutting arc rather than a welding arc. 


When the vapor formation becomes sufficiently rapid to mai 
tain a tube of vapor from electrode to electrode from which t! 
air is completely expelled, then the arc is behaving precis 
like a steam heating plant. The boiling of the surface of th 
electrode into vapor absorbs latent heat. The condensation 
the vapor on the welding plate sets free the latent heat to 
conducted away by the plate. The vapor condensing on th: 
plate raises its temperature to the boiling point and we then hay 
the plate in condition for its maximum rate of heat conductan 
and the voltage drop across the arc at its lowest possible valu 
further increase of current strength has no effect upon tl 
voltmeter reading across the arc so long as the material of th: 
surface layers of the tip and plate remain unchanged, but it di 
begin to boil away the surface of the plate, boiling faster an 
faster as the current gets stronger and stronger and, in son 
cases, forming a blast of vapor strong enough to cause a di 
posit of material at a distance of one or two inches from t! 
spot on which the arc is playing and at the same time cuttin: 
a hole in the plate immediately under the arc. 

On the vapor hypothesis, so long as the current strength 
suitable for welding, the amount of metal deposited is propo: 
tional to the excess of current above that necessary to keep 
the temperature of the electrode tip at its boiling point. 


On the vapor hypothesis, the maximum current that can 
advantageously used in a given case is limited by the hea 
conductance of the welding plate. 

On the vapor hypothesis, the rule is suggested of choosin: 
a current strength suited to the maximum heat conductance « 
the plate, and use the smallest wire electrode that will hand! E 
the current. - 

In the writer’s limited experience with welding during t! 


summer of 1918, these rules seemed to be justified, thoug 


often other factors such as an unusual amount of spluttering ' 
of the electrode appeared to mask them. La 

The vapor hypothesis or the gaseous propulsive hypothes : 
alone cannot furnish a satisfactory theory of the arc behavio: Mt 
For this purpose, we need a study of the electrode falls ai : 


such a study takes us beyond the field of welding. i 
It is, however, very important for welders to note some of 1! 
peculiarities of the arc behavior and the electrode falls. if 


The arc consists of two streams flowing in opposite direction 
Increase the intensity of one of the streams and for a giv: 
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strength, the other stream diminishes in intensity. Inter- 

her stream and the arc goes out. 

rv low current arcs, 1/10 ampere or less, the temperature 

tips are relatively low, and the cathode fall is higher 
‘he anode fall, and the cathode surface becomes hotter 
the anode surface. In the case of currents above about 
mpere, this is reversed and the temperature of the anode 
es hotter than that of the cathode. 
s easier to start an arc from a cold spot on an anode than 
a cold spot on the cathode. The arc is stable with one 
ie and two anodes, but it is unstable with one anode and 
These are the reasons why the wire should be 
The arc creeps along the cool 


two cathodes. 
cde the cathode in welding. 
better when it is made the anode. 
conclusion, it seems apparent that the vapor hypothesis of 
metal transfer deserves the careful consideration of experiment- 
ers with the welding arc, that the formation of propulsive gases 
or vapors of constituents of lower boiling points deserves care- 
ul study for their proper control, and that the interpretation 

{ experimental results needs a careful application of the prin- 
ciples of heat, electricity and chemistry. Until we are able to 
apply these principles simultaneously and harmoniously, we can- 
not have a satisfactory theory of the arc. 

CANADIAN WELDING SOCIETY FORMED 

\t a meeting held in the Prest-O-Lite Company offices, Tor- 

onto, December 16th, at which were what may be styled the fore- 
most exponents of the welding industry of Canada, it was de- 
cided unanimously to form an organization to be known as THE 
CANADIAN WELDING SOCIETY. 
The Society will embrace all processes of welding, including 
gas, electric and thermit, and all classes of men and companies 
connected with or interested in the art. Special attention will 
he given to the spreading of publicity regarding the trade both 
to the general public and to the welders themselves. 

The Society will endeavor to assist in the general advancement 
of the trade, to work for co-operation amongst companies, be- 
tween employers and employees, for co-operation with other tech- 
nical bodies for the advancement not only of the welding trade, 
but of all other industries in the metal-working lines. 

That a need for some such organization has been felt was 
plainly indicated by those present at the meeting, and by the 
complete unanimity of thought and action. 


Joseph N. Robinson, Managing Editor of “The Canadian 
Welding Journal,” was appointed chairman, and A. A. Stewart, 
secretary. These two officers together with Mr. F. Borys, 


ommercial manager of L’Air Liquide Society form an executive 
‘ommittee to carry on until the election of permanent officers 
and the first general meeting which will be held early in January. 





INTERESTING ENGLISH COMMENT ON WELDING 

Recent favorable comment on welding by the “Engineer,” En- 
gland’s ultar-conservative engineering journal, is of special in- 
terest to American manufacturers at this time, when there is 
so marked a tendency in this country to adopt this process of 
jointing structures. 


Mm) 


The oxy-acetylene industry is much older 
Great Britain than here, and it is reassuring to observe that 
welding applications in England coincide with advanced Ameri- 
can practice. 

“There can be no doubt about the attractiveness of welding as 
‘ means of making joints in most metal structures,” says the 
Engineer.” Its advantages are so obvious and appear to be so 
First and foremost is the advantage of cheapness and 
convenience. Welding can be carried out not only with much 


great. 
less labor, but with much greater speed and convenience than 
old method of making joints. By comparison, riveting, 
‘ving as it does, the drilling or punching of holes in accur- 
atc determined positions, followed by the insertion of the rivets 
mselves, is a clumsy and costly operation. From the point of 
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view of the strength of the resulting joint, also, riveting is far 
from satisfactory. Only by great care in design and construc- 
tion can a strength approaching as much as’70 per cent of the 
original bar be obtained, and in most joints the strength is very 
much .less. Further, there are many cases where broken parts 
can be rejoined by welding, while riveting is out of the question 
and other methods are impracticable. It is small wonder, then, 
that this method of jointing structures by autogenous fusion is 
finding ever wider and wider application.” 

“Industrial Gases,” another authoritative English publication, 
observes : 

“In welding, more than in most trades, aptitude and. experi- 
ence are required to produce the expert welder. . The ex- 
pert welder must be trained to deal with all sorts and conditions 
of metal and their welding fluxes.. He should be a fair metal- 
lurgist and chemist, with some knowledge of the strength of 
material and the strains liable to be set up in structures through 
the welding repairs he has to carry out. Above all, he miust 
know how to weld without creating internal strains, or the best 
way to disperse such strains after the weld has been effected.” 

American welding engineers will not entirely agree with the 
English editor in his belief that the expert welder “should be 
a fair metallurgist and chemist.” However desirable a techni- 
cal knowledge of metallurgy and chemistry of a “fair” order 
may be in a surpervisor of welding, it does not in practice exist 
as the size qua non of the expert operator, who may do very 
well with a general conception of expansion and contraction and 
methods of preheating, torch manipulation and after cooling or 
Expert welders employ various ways of handling 
adopting styles the operators individually 


annealing. 
the torch, generally 
It is not essential that supervisors of welding be them- 
manipulation of the torch in order to com- 
petently pass on the quality of welds. In fact, wherever there 
exists a tendency to impose individual ideas as to particular 
modes of torch manipulation the results may often prove disap- 
Supervision of welding is very important, and is a 


prefer. 


selves expert in 


pointing. 
necessary step to secure better work, but the requisite qualifica- 
tions of supervisors and welders should not be confused. The 
supervisor is the officer who directs and inspects; the operator 
the subordinate who executes. The wise officer will always re- 
spect the competent workman’s individual slants so long as he 
produces good welds and will not hamper him with needless 
interference or demand of engineering knowledge that 
would render his own technical education superfluous. 

The editor of “Industrial Gases” sees the greatest good to the 


him 


welding industry in the large number of welding schools that 
are now teaching the process in England and America, and 
urges welders to take advantage of instruction courses. 

No one can doubt the importance of the welding school as a 
factor in producing the competent welder, and in this connection 
it is worthy of observation that manufacturers of equipment in 
this country were among the first to realize the need for technical 
as well as manual instruction, as is evidenced by the welding 
schools conducted by the leading manufacturers of welding ap- 
paratus. Some of these have gone a step further in maintaining 
for the benefit of customers engineering departments that deal 
with the problems of individual. users, in many instances going 
to expense far in excess of any immediate return that could 
be expected. 

With these engineering resources at their command, American 
welders and manufacturers may well feel that they are treading 
on safe ground in determining where and how oxy-acetylene 
may be advantageously employed. 


CHICAGO SECTION ANNOUNCES 1921 PROGRAM 

The American Welding Society, Chicago Section, announces 
that during 1921 the regular meetings will be held on the 
fourth Friday of each month. 
months of the year will be: 
22, May 27, June 24. 


The dates for the first six 
Jan. 28, Feb. 25, March 25, April 





WHY SOME WELDS FAIL 


By T. D 


- considering the various reports and articles covering the 
subject of welds and welding, it appears that these reports 
deal largely, or almost entirely, with details of the methods or 
means of making the welds, the character of the material to be 
used in building up the weld, the plan of building up the sec- 
tion, and the properties of the material after it has been placed 
in the weld. Large stress is laid on the necessity of using the 
material and method that will produce a good bond between 
the added material and the original metal, also that the added 
material should show good physical properties in regard to the 
soundness, ductility and strength, special endeavor being made 
to have these last-mentioned properties approach as closely as 
possible that shown by the original metal. 

In case of poor results shown either by laboratory tests or 
actual service, the inclination is to attribute such results to the 
material used; the method of making the weld, a poor operator, 


or the contributing effect of all three of these factors. How- 
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Fig. 1. How Etching Brings Out Hardened 


Areas, 


Fig. 2. 


ever, there are other points that enter into the final results, and 
two of the important ones are as follows: 

1. Was the metal in the casting, forging, etc., in such a phys- 
ical condition that it was fit to be welded and afterwards give 
good service; for instance, did the metal originally fail on ac- 
count of the presence of segregation of the various chemical 
elements; did it contain blowholes, porosity, or were there ther- 
mal stresses left from the original forging or the casting; or 
had the previous service fatigued the metal to the extent that 
it was inherently weak, this being brought about by service be- 
yond its elastic limit or being subjected to prolonged vibratory 
stresses ? 

2. Was the original metal adjacent to the weld deleteriously 
affected by the welding operation? 

Some take the factors mentioned in the first instance into con- 
sideration in addition to others, but I do not believe that very 
many, particularly the give much thought to 


shopmen, any 


+Paper read before the American Welding Society, Chicago Sec- 
tion, December 22, 1920. 
*Engineer of Tests, Rock Island Lines. 


Failed Piston Rod. 


. Sedwick* 


action which may take place on the original metal. Tests ang 
observations made on failed material and special tests spe 
have shown that although good conditions prevailed in regard + 
all the points raised, the welds failed. 

Investigation on various welds has shown that in the major 
of the cases, especially in certain classes of material, the w: ding 
heat or the process of preheating has affected the metal in the 
sections being welded, this effect being in the nature of a trans. 
formation of the physical structure of the steel, and in case of 
localized high temperatures, the main body of the material ab. 
sorbing the heat so fast that there resulted a quenching action on 
the heated metal. In the majority of the instances the extreme 
hardening action will be localized near the surface, immediately 
adjacent to the added metal. In some cases of preheating, it 
has been shown that the high temperature causes a change in the 
physical structure of the metal, and while it is not usually so 
localized as in the case of the action of the welding heat alone. 
at the same time certain thermal stresses are set up, these stresses 
being in addition to those created by the heat generated by the 


welding process. These conditions have been found in material 





Fig. 3. Annealing Has Removed Hardened Area. 


of thick sections where the heat would not be readily absorbed 
throughout the section, and where the chemical content, esp 
cially the carbon, was such that it rendered the metal read 
susceptible to structural changes, resulting in a hardened 
dition. 

To illustrate some cases along this line, photographs hav: 
secured showing several special tests and also some view 
failed material. 

In regard to the tests mentioned: A great many of thes 
made to develop illustrations for the parties concerned 
ticularly the practical shopmen, that proper annealing 
majority of the cases should be done after the weld has 
completed and that a thorough annealing would impro 
physical condition of the metal, thereby causing it to 
better service, this thorough annealing to be made by p 
the metal in a furnace and annealing it in the proper w 
giving it soaking heat and then cooling so that the whol 
could adjust itself to a uniform condition throughout 
idea of causing a self or automatic annealing to take pla 
preheating, as I look at it, is going at the proposition back 
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trusting to luck that we have not done more damage than 
I appreciate that, in order to relieve the shrinkage strains 
might be set up in certain sections, it is necessary at times 
heat to take care of these shrinkages during the cooling 
welding. What I am advocating is that after this has been 
we follow out a thorough annealing program. In this way 
strain or hardened condition that has been set up by pre- 
ting, or by the welding heat, will be eliminated and if such 
cautions have been taken, we would then have a product 
se service would depend mainly on the quality of the ma- 
rial in the weld, and the perfection of the weld as a weld. 
preheating with a torch of any kind, there are certain zones 


Fig. 4a. Heated Area Before Annealing. 
in this torch flame that are of a higher temperature than others, 
and in view of the fact that it too often happens that a suff- 
cient length of time is not taken in preheating to permit a soak- 
ing heat to be given to the steel, more or less localized heated 
areas are produced and, as ‘stated before, these in turn will do 
injury by multiplying the thermal stresses which were not elimi- 
nated during the subsequent period of cooling. 





Fig. 5B. Annealed 3 brs. at 1500° F. Cooled in Fig. 6. Condition of Metal When Rod Broke. 
D 


Air. Mag. 100D. 


In the majority of the shops, especially the larger shops where 
special annealing furnaces have not been installed, there are 
ilways some furnaces of sufficient size in which at least the 
smaller castings and forgings could be annealed and this an- 
ealing could be done at a comparatively low cost; for in- 
nee, at the close of the day, as space is being left unoccupied 
the regular work of the shops, the welded material could be 
ed in the furnace and without any material increase in the 
t of fuel be annealed over night. This plan would not check 
iction of the regular work. 
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In regard to the subject of annealing in general: It seems 
to me that too little attention is given to this point, even in cases 
where no welding is done. In reclamation plants where old ma- 
terial is re-worked, for instance, a worn out or failed forging 
will be re-forged, either into a forging of a smaller size of the 
same class or may be forged into other classes of forgings. 
When originally forged there may have been set up thermal 
stresses in this material, and these were not removed, or the 
material may have been overheated or even burnt. Later, during 
its actual service, fatigue stresses and unsatisfactory physical 
structure may have been produced. On forging again, unless 
done under best conditions, further stresses will be set up and 





Fig. 4b. Normal Structure, Fig. 5a. Annealed 3 hrs. at 1500° F. Cooled in 


Furnace. Mag. 100D. 


then, without annealing to refine the grain and remove these 
stresses, the forging will be returned to service again. While 
it may give some service, if we had gone a little further and 
treated it properly, the extended service, in my opinion, would 
have been sufficiently great to more than recompense for any 
extra trouble or expense involved in a final annealing after 
forging. This same thought applies to welding of failed ma- 








Fig. 7. Note Irregular Application of Metal. 

The etching has brought out here a 
marked difference between the skill of the 
operator as compared with the workman- 
ship in the built-up rod shown in Fig. 2. 
The author suggests that etching might be 
used to test the welder’s skill with the torch 
or electrode. Figs. 6 and 7 certainly look 
amateurish compared to Fig. 2. 


terial or broken material which, through its previous service, 
has been subjected to severe tensile strain or vibratory stresses. 
Later, the welder will do his work on the material and return 
it to service without attempting to anneal. It appears that there 
are a great many misconceptions in regard to the process of 
annealing and a great many shopmen fail to observe the rule 
that it requires time for a piece of steel to adjust itself to the 
annealing temperature and be heated throughout to the same 
temperature. For instance, 1 know on one particular forging 
the party was instructed to thoroughly anneal the forging, and 





OR 


he advised that he was following this out. However, later it 
was found that he was simply sticking the forging into a black- 
smith fire so that the welded area was buried in the fire. While 
the immediate area around the weld could be annealed in this 
way, at the same time, it is my opinion that it is a half-hearted 
way of going about the matter. One of the illustrations which 
we have on reclaiming of an axle will bring out the fact that 











Fig. 8. Cross Head Fit Built up by Electric Arc. Fig. 11. 


under such conditions, while the extreme highly localized affected 
at the same time more or less minor 
stresses will be set up back along the forging and to do the job 
right the forging as a whole should have been subjected to the 
annealing heat. 


areas will be removed, 


[ feel that you will agree with me that such methods are 
hardly treating the proposition fair, especially to expect to get 











This Was Preheated in Blacksmith . — 
Furnace. 


Fig. 13. 











Fig. 16. Fig. 17. Metal Added 


Annealing Restores Uniformity. 


100 per cent service, as compared with new material, out of ma- 
terial to which we have added or in which we have produced 
unsatisfactory conditions rather than reduced them. I do not 
want you to infer that I am looking at this matter from a strictly 
theoretical standpoint but, in view of the tests and the various 
failed material which have come to our attention, these remarks 
The methods mentioned are not limited to any one 
In fact, it has often 
occurred to me that the only reason, in a great many cases, that 


are justified. 
shop, but prevail more or less in general. 


even where a new or original forging may give good service, it 
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Fig. 9. Result of Neglecting Heat Treatment. 
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Metal Added After Preheating. 
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Fig. 14. Even Structure Secured by Annealing 


Without Preheating. 


Janu 


is due to the fact that the designer has allowed for suct 
factor of safety or fiber stress that the shopmen in wo 
the material can do almost anything with it, and we 
have some service left. This applies to the forging as 
the welding. Assuming that a designer had origina 
provisions for a factor of 10 and later the section wa 
and welded, this weld would 


have in fact 


reality a 











Fig. 10. The Same Piece After Annealing 











Photograph. 


due to strains, etc., set up. The designer attempts to tak« 
consideration not only the ordinary service requirements 
a certain extent, abnormal requirements that the material 











Fig. 12. After Annealing Piece in Preceding 


need in the case of emergency, such as shocks or extreme tens 


or bending stresses. 
the material might be able to go along in ordinary servic 


safety. However, for the emergency cases we may hay 











* Fig. 15. Preheating Results in Hardened 7 





Fig. 18. 


Fig. 


nated the safety margin entirely. Sometime during the 
the material, it is going to run into extreme, unsual co! 
Then, if we have not taken the proper precautions, it v 
and this failure can take place even where the welder h 
up the full cross-sectional area. Even where he has i 
the cross-sectional area the failure can be traced to som: 
conditions mentioned above which have not been taken 
sideration. 

The procedure involved in carrying out the various 
be mentioned with the different illustrat 


in connection 


If we have reduced this factor 50 per c 


Effect of Annealing Piece Shown 
" 17. 
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to call your attention to the fact that the hardened area 
estion will, in a great majority of steels, correspond to the 
e hardness as if the steel had been heated and quenched. 
method of bringing out this hardened area or the structural 
rence in the steel visible without magnification, is, the same 
cedure that can be used in checking up the extent of the 
dened or tempered area in various tools, such as chisels, 
and is comparatively a simple method. The sur- 

s are given a rough polish and dipped in nitric acid of 
ecific gravity 1.13, or where this is not practicable the acid 
in be poured over the steel. 

\s | understand, your meetings are conducted more or less in 
e round-table manner, perhaps it would be more interesting 
Be- 


fore doing so, I wish to say that I do not want to leave the im- 


tchets, etc., 


show the photographs and discuss them as we proceed. 
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up by the electric welding process is shown in Fig. 2. The photo- 
graph shows the added metal on the outer area around the cir- 
cumference, and between this and the interior metal in the rod 
is an area scallop-shaped, affected by the welding heat. This 
represents the condition of the metal in the rod-at the time of 
the failure. 

The average scleroscope hardness of the added metal was 49, 
of the heat affected area 80, and of the metal in the rod proper 
50. 

The face of the saw cut opposite to Fig. 2 was taken and cut 
in two, both pieces being annealed, one-half being allowed to cool 
in the furnace and the other half in the air. It will be noted 
in Fig. 3 that the hardened area betwen the added metal and the 
parent metal has been eliminated. 

The scleroscope hardness of the added metal in the upper 
piece, cooled in the furnace, was 38 and of the metal in the rod 
55. The scleroscope hardness of the added metal in the piece 
cooled in the air was 38, and of the metal in the rod 57. 

While the added metal in these two photos is shown in a black, 











Preheating with the Are Did Not Im. 
prove Heat Action. 





























Fig. 20. 


Lack of Annealing. Fig. 21. 


pression that it is my opinion that all welds fail on account of 
the structural changes due to the heating, or that I am advocat- 
ing not doing any welding at all, or that 1 am in favor of any 
one particular process of welding. All the various methods of 
welding have their proper fields, and a great deal of profitable 
work 
tioned will be taken into consideration by the party laying out 


+ 


the welding work, our welds will show fewer failures. 


can be done with them. However, if the points men- 


In connection with the photographs which will be shown illus- 
trating the hardened area and zones affected by the heat, in mak- 
ing some of the tests, test strips were taken so as to embody 
only the extreme, hardened zones, and further test strips were 
taken progressing into the unaffected metal. It was found that 

the zones where the hardened condition was highly localized, 
these strips would not bend over 15 degrees before breaking 

snapping off, but after annealing they could be bent flat on 
themselves the same as the original metal. 

\s an illustration of the application of the method of etching 

develop hardened areas, the hatchet and chisel shown in Fig. 

were first sand blasted and then dipped in nitric acid of specific 
vravity 1.13 for about a half a minute. Before this dipping the 
‘tal showed a uniform color over the whole surface, 
ping it had the shaded appearance, as illustrated. 
he maximum scleroscope hardness in the chisel in the dark- 
d area at the cutting edge was 95, and this decreased to 55 in 
body of the chisel. 


the case of the hatchet, the maximum hardness in the hard- 


and after 


area was 93 and decreased to an average hardness of 30 
the softest area of the hatchet. 
failed piston rod on which the cross head fit had been built 





Change in Structure Due to Preheating Fig. 22. 
with Flame. 


Effect of Annealing Piece Shown in 
Fig. 21. 


shaded area, it should not be confused with the darkened area 
on the previous one, as in the latter two cases, this was a mat- 
ter of etching in order to show the differentiation between the 
added metal and the metal in the rod proper. 

The two photographs shown in Fig. 4 are the microphoto- 
graphs of metal in the rod before annealing. Fig. 4a shows 
the added metal and the heat affected area in the rod, and 
Fig. 4b the normal structure in the center of the rod, all being 
shown at a magnification of 100 diameters. 

Figs. 5a and 5b show the microphotographs (100 diameters) of 
the two pieces from this rod, which were annealed. 

Both show added metal and the structure in the rod proper, 
the heat affected area having been eliminated by the annealing 
process, there being less segregation of the ferrite around the 
grain boundaries in the case of the piece cooled in the air than 
that cooled in the furnace. 

Fig. 6 is another failed piston rod on which the cross head fit 
had been built up and shows the added metal and heat affected 
area in the metal of the rod. 

51, that of 
the heat affected area 60, and the metal in the rod proper 45. 
Part 


duced by cold working in service. 


In this case the hardness of the added metal was 


of the hardness of the added metal may have been pro- 


As a further illustration of the variation of this hardened zone, 
Fig. 7 is a cross-sectional etch of another piston rod where the 
cross head fit had been built up, the rod in question being heat 
treated nichrome steel originally. 


Attention is called to the variation in the area of this hardened 
zone in the parent metal. 
On comparison of the three plates of these rods, the one first 
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ASimple Problem in Arithmetic: 
Does 
$50-+-$100-+$1804-$10 
Equal 

$40 -|- $150 -++ $200 + $20? 
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The urge of the day is ECONOMY. 
In trying to economize don’t make a mistake in arithmetic. 


Continuing to use inefficient apparatus to avoid a small expendi- 
ture for new apparatus is NOT economy. It is pennywise. 


Put Down the Cost of a Rego L Welding Torch with 

Ten Copper Tips 

The REGO principle of gas mixture saves in gas consumption. 
Analyze your welding gas bills—every cubic foot of oxygen used 
in excess of acetylene is absolutely wasted. —The REGO weld- 


der uses one part of oxygen to one part of acetylene, unlike many 
other torches which consume up to double this amount of oxygen. 


Multiply Your ACETYLENE Consumption in Cubic Feet 
Per Year by Your PRICE OF OXYGEN 


REGO gives CONTINUOUS OPERATING service. 


REGO saves in cost of operation by insuring against costly inter- 
ruption of shop work—REGO torches positively do not flash back. 


Put Down 90% of Your Cost of Labor Per Year 


REGO saves in cost of maintenance because REGO is built to 
last. When replacements are needed they can be quickly and 
cheaply applied as every part is easily get-at-able. 


Put Down 50% of Your Cost of Apparatus Repairs and 
Replacements (Such as Tips, etc. ) 


TOTAL COST OF REGO 


Is this more or less than the cost of your present equipment plus 
oxygen plus labor plus repairs and replacements for a year? 


7 ARE YOU ECONOMIZING BY DELAYING 
ORDERING A REGO OUTFIT? 


We don’t ask you to accept our figures. Prove them your- 
self by trying REGO apparatus. 


Send for a catalogue of outfit suitable for your special needs. 




















= $50.00 


= $——? 





= $——? 
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shown shows an unusually uniform application and movement 
on the part of the welder; that is, uniform welding conditions. 
It had occurred to me that an etching method similar to this 
might be adaptable for grading or examining welders as to their 
proficiency as welders, and there would also be some indication 
as to the condition under which they were working. 

Fig. 8 illustrates another piston rod on which the cross head 
fit had been built up, and you will note that the added metal 
has practically all been machined off or worn away. 

| have heard remarks made at a meeting recently, wherein 
the party was apparently familiar with the fact that a hardening 
condition had been created through the welding; however, he 
stated that he did not feel that this finally resulted in injuring 
the material, as it was all machined off. If such was the case, 
it would not have been necessary for him to build up the fit, 
for to remove this, he would in reality be reducing the cross- 
sectional area below the normal fit. In this particular case, it 
may have been possible that in forming the taper on the rod, at 





Fig. 23. Ordinary Welding Practice. Fig. 24. 
this end of the rod all the added metal was removed, and at 
the other end of the fit some of the added metal would remain. 

The next few photographs are taken of etches made in con- 
nection with the special investigation which was carried out to 
determine if a system of preheating would eliminate the hardened 
zones or heat affected areas created either through the preheat- 
ing or the welding heat. 

Fig. 9 is a crank pin, no preheating of any kind being done. 

The scleroscope hardness on the added metal was 33, on the 
hardened zone 58, and on the rod proper 46. Metal added with 
electric arc. 

Fig. 10 plate shows the previous piece after annealing the 
added metal showing a hardness number of 34, and the pin metal 
proper 45. Metal added with electric arc. 

Fig. 11 is a piece of crank pin steel to which the patch was 
made after preheating the parent metal with the arc, resulting in 
the hardness numbers of 35 in the added metal, 50 in the hard- 
ened zone, and 47 in the rod. Metal added with electric arc. 

After annealing, the hardened zones were removed, as shown 
in Fig. 12, and the hardness number in the added metal was 35, 
and in the rod 45. Metal added with electric arc. 

The piece of pin shown in Fig. 13 was preheated in the black- 
smith furnace and metal added by the electric process, resulting 
in the hardened zone as shown. The hardness number in the 
added metal was 34, in the hardened zone 59, and in the body of 
the pin 46. 

After annealing, as in the previous instances, the hardened 
area was eliminated, as shown in Fig. 14, resulting in a hard- 
ness number in the added metal of 34 and in the rod 45. Metal 
added by electric arc. 

Fig. 15 shows the same pin which was preheated with the arc, 
no metal being added, resulting in the hardened zone as outlined, 
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Annealing Has Removed Affected Zone. 


Januar: 


of a hardness number of 64, and the body of the rod 
44. 

After annealing of the piece preheated with electric ar 
16), the hardness was uniform out to the edge of th: 
that is, 45. 

Fig. 17 shows metal added around the section of a loc: 
frame, metal added with electric arc, no preheating being 
the metal being added in three layers with the idea that the sy 
ceeding layers might exert an annealing action on the affected 
area. 

The hardness number in the added 
area 57, and the parent metal 47. 

After annealing the piece shown in the previous phot 
affected zone was removed, as shown on the right hand s 
Fig. 18; however, on the left hand side you will note that 
complete elimination of the zone had not taken place, acc 
for by a too short period of annealing. Metal added by « 
arc, 


metal was 34, af 











Fig. 25. 


Metal Added Without Preheating 


The same frame member was preheated with the electri 
and metal added, as illustrated in Fig. 19, the metal being 
in three layers as in the former case, without showing any 
‘provement in regard to the action of the welding heat. 

\ttention is called to the extension of action of the arc a 
of the added metal. In observing various hardened zones 
will be noted that the hardened zone extends about the sam« 
tance in front and back of the points where the welding 
tion starts and stops as it does beneath the weld. In a 
many cases, in fact the majority, it appears that a fractur 
start by an initial check through the affected zone, immed 
back or in front of the weld or added metal, although 
have been cases that unquestionably were a detailed fra 
starting from the area underneath the added metal. 

Fig. 20 illustrates the lack of annealing on the piece just 
and will serve to bring out the point that care should be 
to accomplish Metal 
arc, 


a thorough annealing. added by el 


Fig. 21 is a piston rod which was preheated with oxy 
lene torch, no metal being added, resulting in the heat aff 


area as shown by the shaded zones with a maximum hat 
of the affected zones of 53, 


rod was 44. 


whereas the normal hardness 


After annealing, the piston rod previously preheated with 
acetylene torch, no metal added, showed a normal hardne: 
45 throughout the rod section (Fig 22). 

In the case shown in Fig. 23 the piston rod was preheate: 
per the regular practice and metal added with oxy-acet; 
process, resulting in the affected zones, due to the preheating 
welding heat, the hardness of the added metal in this case b: 
32 and the affected zones 53, the rod proper being 44. 

Fig. 24 shows that on annealing the rod which had been 
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The secret of building specialized equipment is to 


build it so that it will do the specific thing for 


which it is designed 
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Whether It’s a Big Job or a 
Little One—Weld It 


From the cab plates of a huge locomotive to the 
tiny seam cn a nickel plated bathroom fixture, elec- 
tric arc welding has won for itself a predominant 
place in production. It has provided a means of 
doing the old job quicker, at less cost, with greater 
strength and longer life than the ordinary bolted or 
riveted joint. 

There is a G-E arc welding set for almost every 
purpose, whether it requires a portable or station- 
ary, single or multi-operator, or automatic equip- 
ment. No matter if the available current is direct 


or alternating—G-E sets are built to suit either one, 


or may be driven by an engine or from a line shaft. 

Every possible phase of welding has been studied 
by G-E engineers. Their experience and their 
knowledge should be helpful to any manufacturer 
who contemplates the use of electric arc welding. 
The school for welders at Schenectady is free and 
open to men desirous of learning practical welding. 

Add to these facts the proven advantages of 
electric arc welding as a production, repair and 
salvage measure, and then put your own problem 
up to G-E Specialists. If you can profitably use 
electric welding, they will show you how. If you 
can’t they will tell you why. 


Select the right equipment for the work—and a welder who knows his business 


Bulletins describing G-E Welding Equipment and the G-E Welding School 


sent on request to our nearest Office 





General 


General Office 
Schenectady, NY 


Company 


@Electric 


Sales Offices in 
all large cities 
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heated as per standard practice, metal added with acetylene flame, 
the affected zones were removed, and the added metal showed 
a hardness of 34 and the rod 44. 

Fig. 25 shows the same affected zones on adding metal by the 
oxy-acetylene process, no preheating being done, the added metal 
showing a hardness of 32, the affected zones 53, and in the body 
of the rod 42. 

On annealing the rod to which metal had been added by oxy- 
acetylene process, without any preheating, the affected areas were 
eliminated (Fig. 26), resulting in a hardness number in the added 


metal of 35 and in the rod 45. 


Fig. 27 is simply a further illustration of where metal is added 








January 


lig. 30 is a view of a section of the same rail previously sh 
and shows a highly localized hardened area around the bolt h 
the Brinnell hardness of the affected zone being 321, as 


pared with the normal Brinnell hardness in the rail of 255. 
The average of several transverse tests on some pieces of 
in which bolt holes were drilled showed an average depreciat 
of the transverse strength of about 25 per cent, and where t 

holes were cut with the acetylene flame, this depreciation w 
per cent, as compared with the solid section, that is, an incré 

of 15 per cent over the cases where the holes were drilled. 

Fig. 31 shows a cross-section through a crank pin whic! 
been built up with the electric weld, resulting in an effected 
around the circumference, and which showed scleroscope ha 
ness of 48 in this zone, the added metal having a hardnes 
‘8, and the body of the pin 38. 

In the failure of this pin the hardened zone and added 
tended to shell off from the unaffected parent metal 











Fig. 26. Same Piece Annealed. Fig. 27. Metal Added, No Preheating, and Then 
Annealed. 


by the oxy-acetylene process, no preheating, and afterwards an- 
nealed. 

The three views of the cross-section of a tire in Fig. 28 show 
the tire before the flange is built up by the electric process, and 
having a scleroscope hardness of 49. 

After building up this flange by the electric process, the heat 
affected zone is created, the hardness numbers being as follows: 











Fig. 29. Bolt Holes Cut with Torch. 


Fig. 32 shows a cast steel cross brace on locomotive fram: 
which is pulling away, the line of failure starting at the edg 
of the welded area, and investigations showed that this was start 
ing in a check, developed through the hardened zone in front 
the added metal. 

In cutting the hole in the stub end of a rod, it was propose 
to cut out this blank with the acetylene flame. 


The view of tl 

















Fig. 28. Three Views of Tire with Flange Built up by Electric Are. ——— oro a 


Added metal aoe SS ES 18 
Hardened area . 
Flange proper 

The third view is after annealing, showing the elimination of 
the hardened zones, resulting hardness in the added metal being 
20 and what was previously the hardened area 46, the tire proper 
being 47. 

Fig. 29 is a photograph of a piece of rail in which bolt holes 
were cut with the acetylene flame. The piece was subjected to a 
transverse tes), and you will note that in failure the fracture 
radiates out from the bolt holes 








Fig. 30. Section of Failed Rail Showing Hard- 
ened Area, 


piece so cut, as shown in Fig. 33, is a fair illustration of tl 
condition in the extent of the zones affected by the heat of tl 
cutting torch. It was proposed to carry out this process at 
then establish a process of reaming back a predetermined dis 
tance. However, in some cases this determined distance mig! 
remove all the affected metal, and on other areas, it would n 
all depending on the. uniformity and speed with which the cut 
ting is done. 

Referring to the remarks made relative to the practice in son 
shops of attempting to anneal local areas by covering the aré 
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Thermit weld on cast iron bed frame of a bulldozer machine, 
Section at break varied from about 4 in. x 14 in. 


Prompt, Economical 
and Reliable Repairs 


Electric Railway 
Repairs 

Armature Shafts 

Commutator Rings 

Motor Cases 

Rail Welding 
(which see) 

Truck Frames 


Marine Repairs 
Anchors 
Connecting Rods 
Crankshafts 
Flukes 
Housings 
Lighthouse Sup- 

ports 

Propeller Struts 
Rocker Beams 
Rudder Frames 
Rudder Posts 
Sternframes 
Stern Shoes 
Shafts 
Sternposts 
Stern Shafts 


Miscellaneous 
Repairs 

Air Compressors 
Anvil Blocks 
Beams 
Blowing Engines 
Bridge Stays 
Bulldozers 
Cables 
Crankshafts 
Crushers 
Castings, Miscella- 

neous 
Cement Kilns 
Centrifugal Pumps 
Connecting Rods 
Coal Cutters 
Cranes 
Crankshafts 
Crank Discs 
Crossheads 


Cylinders 

Driving Gears 

Dredges 

Drop Forge Equip- 
ment 


Elevator Machinery 
Flywheels 





Forge Equipment 
Gas Engines 
Gears 
Gun Cradles 
Hammers 
Hoisting Engine 
Frames 
Housings 
Kettles 
Ladles, Cinder 
Mine Fans 
Mine Hoists and 
Shafts 
Mine Rake Shafts 
Nail Machines 
Oil Tank Cars 
Peels 
Pillow Blocks 
Pinion Necks 
Pinion Teeth 
Piston Rods 
Platens 
Pods 
Presses 
Pulleys 
Pumps, 
Punches 
Riveters 
tock Crushers 
Rods 


Hydraulic 


Magor Car Corp., 
to 8 in. x 21 in. 


Passaic,. N. J. 


on Many Types of 
Heavy Steel Sections 


Rolling Mill Equip- 
ment 

Rolls 

Shafts 

Shears 

Shovels, Steam 

Spindle Couplings 

Upsetting Machines 

Water Wheels 

Wheel Presses 

Worm Shafts 

Wrecking Car 
Masts 


Pipe Welding 
(Standard and Ex- 
tra Heavy Pipe 
from ¥% in. to 6 in. 
diameter) 


Rail Welding 
Conductor Rail 
Compromise Joints 
Crossings 
Frogs 
Rails in Paved 

Streets 
Special Work 


Railroad Repairs 
Car Couplers 
Connecting Rods 
Cross Beams 
Crossheads 
Cylinders 
Cylinder Saddles 
Deck Castings 
Driving Wheels 
Frames 
Gear Cases 
Gear Wheels 
Guide Yokes 
Hammers 
Links 
Mud Rings 
Presses, Wheel 
Radius Bars 
Rail-Welding 
(which see) 
Side Plates 
Spring Saddles 
Superheater Units 
Tires 
Trailer Truck 
Frames 
Truck Frames 
Tumbling Shafts 


Send for the New Edition of Our Thermit Mill and Foundry Pamphlet, No. 1779, Just Issued 


Metal & Thermit ‘ 
a Broadway 


_L PITTSBURGH 


if 


BOSTON. —- 





CHICAGO 


Corporation 
New York 


4 SAN FRANCISCO 


TORONTO | 
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to be annealed in a blacksmith fire. A view of a longitudinal 
cut taken through an axle is shown in Fig. 34. 

In reclaiming an axle, for instance, in upsetting a 514x10 axle 
to make a 5x9, the axles will be placed with the ends of the 
axles in the furnace and then upset and worked in the forging 
machine. The view in question shows a longitudinal cut taken 
through the journal of the axle, and attention is called to the 
upsetting action on the axle in producing a more dense condition 
at the end than further back, also the curved sweep of the struc- 
ture of the metal. 

The longitudinal view through the axle in Fig. 35 extends 
back through the wheel seat, and you will note shows clearly 
the distance from the end of the axle which was heated suffi- 
ciently high to cause a change in the structure of the metal, 


January 


In these two particular cases, the hardness numbers -of 
plate was 45, in the tube 50, and in the added metal 45. 

Even if the welding heat did cause unsatisfactory condit 
along the lines in question, the service conditions in which 
tube and plate are placed would in itself be a more or less 
nealing process, and this would no doubt take care of the 
raised. 

The two views shown in Fig. 37 are of two bolt holes fr 
cast steel casting. On the left hand side is one of the cast 
that has been in service, and on the right hand side is on 
has failed in service. The hardened condition is shown it 
case of. both welds. Both of these bear out the statement m 
that the man in charge of laying out the welding should 
that all adjacent surfaces are thoroughly cleaned up in orde: 














Le —__ tera 


Fig. 31. Cross-Section of Built-up Crank Pin. 





Fig. 32. Line of Failure Starting at Edge of 
Welded Area. 












Fig. 33. Extent of Hardened Area Depends 
Upon Operator. 





Condition of Metal. 


Fig. 36. Welded Boiler Tube. 





Fig. 34. ae Daw of Axle Heated Fig. 35. Proper Annealing Would Improve This Fig. 38. This Metal Was Not Fit to Be Welded 








an Jpset. Piece. 


and in this particular case there was a sharp demarcation be- 
tween the affected metal and the normal condition in the steel. 
By proper annealing of the axle as a whole, this condition could 
be eliminated. The view, as stated, is a good illustration of what 
takes place on local heating either on forgings or castings and 
shows that local heating simply means transferring the struc- 
tural changes from what might be classed as a local condition 
back along the forging or casting. 

The photograph (Fig. 36) of the boiler tube welded in the 
plate and then etched does not develop highly affected zones 
shown in the previous views. 


, as 


determine if a weld is justified, that is, does the metal show 
porous, spongy condition, or are there shrinkage cracks, as sh: 
in the upper left side of the hole in the unbroken piece ? 

Fig. 38 is a piece of a member of a truck side frame whic 
had been welded up with acetylene flame, an unusually larg 
area affected by the preheating and welding heat, particular! 
the white zone about the center of the section, which show 
a penetration through the entire section. The metal contait 
an excessive porosity and this casting should, in my opini: 
never have been welded unless it was possible to cut this ar: 
entirely. 


Fig. 37. Surfaces Should Be Cleaned to Show 
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FIGHTING ICE WITH STEAM 
e who was in New York last winter has forgotten the 
i trying siege of snow and ice that the city passed thru. 
nience to the vehicular and pedestrian traffic was the most 
phase of the experience, entajling loss to business com- 
+1 the millions. However, there was another very serious 
the situation which was but little known to the general 
That was the danger that fires would attain serious 
ay, owing to frozen hydrants before the firemen could 
ss r into play on the flames. Danger of this kind, resulting 
difficulty in thawing out frozen hydrants is to be greatly 
mized this winter, if a device invented by Mr. Louis F. 
ind manufactured by The American-La France Fire Com- 
proves as great a success in service as is hoped by the 


See \y York Fire Department. 

4 \sked what device his invention would supersede or improve 
; Mr. Ross said: “Until now there has been no device, no 
id idequate way of dealing with frozen hydrants so as to get 


iter into play on burning buildings without very serious de- 
lays in case of hydrants being frozen which is very common in 
all Northern cities in the winter months. Many ways of thaw- 

ut frozen hydrants have been tried. Fire, boiling water and 


SE 


4 ng 
: steam have been applied in many ways, but thus far only suc- 
Dae cessful means is to combat ice with steam as is done in the device 
| have perfected.” 
The Ross Hydrant Thawing Device was given its initial 
demonstration the other day before an interested party of Fire 
Se Department officials and men at the Repair Shop of the New 
{ York City Fire Department at Fifty-sixth Street and Twelfth 
Name Avenue. The device may be briefly described as a steam coil sur- 
i rounded by a jacket tank, which is filled with water for pump- 
: ing into the steam coil. The heat for generating the steam is 
me provided by a burner directly under the coil. The burner has 
‘ ten jets, the fuel used being acetylene. In one of the accom- 
See panying pictures, a tank is clearly shown attached to the steam 


generator and another cylinder is seen near-by in readiness for 
connecting when the pressure in the first cylinder runs too low 
for effective operation of the device. This situation would occur 
only in demonstration where a great deal of thawing is done. 


In actual practice, one cylinder would be ample for opening 





Cutting Ice With 


Steam. 





lip any number of hydrants likely to be used at any fire. The only 
other necessary part of the device, and this is also shown in the 
picture, is a connecting hose, one end of which serves as a noz- 
As soon 

the acetylene jets are lighted, the operator begins pumping 
vater slowly into the steam generating coil and the intense heat 

the acetylene under pressure not only converts the waters 
steam almost instantly, but superheats the steam so that 


to direct the steam jet in the thawing process. 


what is known as “dry steam”, having a temperature cor- 
5 nding to that of steam produced by superheaters in loco- 
3 es. As the hose gives a permanently open outlet for the 
: 1, no safety valve is required, but one is attached as an 
» 


safeguard. Water is fed continuously into the coil, being 
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converted into steam precisely as is the case when a drop of 
water falls on a red hot stove. 

It will be noted that there are two operators for the device, 
one working the hand pump to feed water to the steam coil 
and the other one handling the hose in the thawing process. 
The blocks of ice shown are approximately twenty-four inches 
high and weigh about one hundred pounds each. The pictures 
were snapped a few seconds after the thawing was begun and 
a few seconds later the ice was penetrated to the ground. Ob- 
serving the progress of the hose, one was given an impression 
of thrusting a stick thru some gently yielding or jelly-like sub- 
stance. 

In one of the pictures a man is seen standing on the rear of 
a truck to which two uprights have been fastened with rope. 





Clearing Hydrant Pipes of Ice. 


These uprights are really hydrant pipes some five or six feet 
in length and as many inches in diameter. They were artificially 
Owing to some trick of the light, 
the hose is not completely shown, but it was held in the hands 
of the operator and thrust slowly from top to bottom of the 
hydrant in exactly twenty-five seconds, thus demonstrating how 
easy it would be to open a frozen hydrant in emergency at a 
fire. 


frozen for this demonstration. 


The witnesses to the demonstration were very much impressed 
and it is likely that this device will be one of the features of 
fire fighting apparatus that will be seen in action in New York 
this winter. 


ADVERTISING THE WELDING SHOP 
A North Carolina welder who believes in advertising his 
shop has prepared an effective card for distribution in his 
locality. The unique appeal printed on it is as follows: 
IF YOU ARE BROKE 
SEE US 
We avoid your break-down delays. We weld castings (grey 
and malleable), steel and iron, brass, aluminum, and all metals 
equal to original strength. Axle setting, auto and truck frames 
welded and guaranteed. Spring fitting and wheel lining. 
HICKORY BRAZING & WELDING CO. 
J. L. GOODMAN, Manager 
HICKORY, N. C. 


llth Street, Next Door to Hickory Auto Corp. 
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Give the Welder a Chance 


igs a current editorial, the Railway Mechanical Engineer 
Says: 
“The so-called fusion welding processes have received a re- 
markable rapid development and extension in the compara- 
tively few years since their introduction as regular features of 
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railway equipment maintenance. As a natural conseqi 
this rapid development, a reaction has become eviden 
minds of some of those who have to do with the re 
applied to locomotive and car parts. This is not necessarily 
serious, but it is a warning that the future extension of the 
art must be based on a far more thorough study of the cop. 
ifitions to be met by the welds, of welding methods and pra. 


NCE of 
IN the 
ilts x 





tices, and of the metallurgical aspects of welding, than hy! 


been devoted to the subject in the past. Fusion welding hy 


passed through its pioneer development and must now be mn. 


duced to a science. 


“The greatest obstacles in the way of stabilization aj 


sound future extension of these welding processes in the rajl.| 


road shops are the provisions of the so-called National Agree.) 


ment, which makes them mere adjuncts of the other crafts 


See 


Under this agreement, welding must be performed by ma. 
chinists, boiler makers, blacksmiths, tinsmiths and carmen, 


and by its provision, the qualifications which control in th 
selection of welders is seniority of employment as a craftsma 
in one of the other trades. Under these conditions it is mani 
festly impossible to maintain the degree of permanency in th 
welding forces essential to the development of highly skille 
and experienced operators; the kind of work assignable t 
each welder limits his experience and outlook and the super 
vision is divided among the regular shop foremen, to none of 
whom welding is a primary interest. 


“The short time in which one may acquire a sufficient de. 


Vbgten a5. 


gree of skill in the manipulation of the torch or electrode 9» 


that he may “get by” is possibly one of the most potent 
factors in the rapidity with which the processes have come 
into general use. But it also constitutes one of the greatest 
dangers to sound future development. One of the best way; 


of avoiding this danger is to organize fusion welding wok § 


as a trade by itself, for training in which men may be selected 
who have the proper temperament and whose purpose is to 
make welding a permanent vocation. 
to the development of more skilled operators, who in 
will supplement their skill with more or less knowledge oi 


time 


the metallurgical questions involved, but better supervision 7 


will become possible because of the concentration of the work 


in a department by itself and because the craft training of the 9 


welders will provide the material from which competent super- 
visors may be selected: The possibilities for economy in th: 
railroad shop offered by these processes are too great to per 
mit the strangling of their future development. by the perme 
nent establishment of conditions under which they must ! 
be applied.” 


Fusion welding is attracting more and more favorable atte! 
tion on the part of the railroads, and it is time that the welder 
himself began to get more of a square deal: The Welding 
gineer has received a number of letters from welders in railroa 
shops expressing the same sentiment as the above editorial! 





Send Back the Empties 


ae eae of bottled gases 
figured on costs, and that a little attention on their par! 
will cut the costs of some of the things they use, particu! 
their gases. A few dollars’ worth of acetylene or oxygen '§ 
shipped in a metal tank that is worth five or six times tht 
value of the contents, and the tank, when empty, is ofte! 
lowed to stand around waiting for a rainy day, or some othe 
equally good excuse, before returning it to the manufacturer 
who has thousands of dollars invested in these containe: 


tanks are not returned promptly the manufacturer simply has 


to have more of them made, and the interest on this invest: 


ment is part of the cost of delivering the gas to the welder. 
Send it back 


An empty tank is of no use in your shop. 


promptly, and help keep down unnecessary costs. 


Not only will this lead # 


‘ 


a4 
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should bear in mind that prices are 3 
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Quick repairs to the smashed bow of one of the United States Emergency Ship 
Corporation’s vessels 


The Rivets Have Been Burned Out 


ONSIDER the ease with which Oxy-acetylene accomplishes the most 
trying operation that comes to any ship-yard—repair work on framing 
and plating. 

Compare this modern method of cutting out rivets, pf severing frames, 
of sundering plating to the obsolete method of the cold chisel, drill and 
hack-saw. It’s like comparing the craft of Columbus to the enormous 
ships of to-day. 


In the ship-yards, in fact wherever welding and cutting is done 


DISSOLVED ACETYLENE 
The Universal Gas With The Universal Service 


is the one supreme gas to use in welding and cutting operations. 


And advantageous as this ease of cutting out damaged parts with the 
oxy-acetylene blow-pipe is, this splendid tool has also the power to join the 
metals together again, and the joining will have all the qualities of the 
metals joined. 


There are so many reasons why Prest-O-Lite is especially adapted for 
the particular work of ship-yards that we invite you to ask us all of them. 


THE PREST-O-LITE COMPANY, Inc., Carbide and Carbon Bldg., 30 E. 42nd St., New York 
Kohl Building, San Francisco 


In Canada, Prest-O-Lite Co. of Canada, Limited, Toronto 
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SEMI-AUTOMATIC CUTTING TORCH 

A machine for operating the oxy-acetylene cutting torch was 
given its maiden test in industrial service recently at the gov- 
ernment proving grounds, Sandy Hook, where it was put through 
its paces in the presence of engineers of the Development De- 
partment of the Linde Air Products Company and a group of 
practical operators from the Oxweld Acetylene Company's New- 
ark welding shop. The latter company some time previously 
had entered into a contract to reduce 4,000 tons of punctured 
armor plate to charging box sizes, and the new machine was 
developed in an effort to effect economies in the oxy-acetylene 
process involved. 
to the 


The test was an unusual one and a revelation 
engineers and operators alike. 








Semi-Automatic Cutter in Action. 


The particular problem involved in the Sandy Hook job was 
to, devise, if possible a semi-automatic mechanical means of cut- 
ting irregular surfaces. The armor plate was badly warped by 
the impact of the shells which had pierced it in target practice, 
and the puncture (six in each plate) were mushroomed and 
Each of the plates (3 in. thick by about 9 ft. x 13 ft.) 
weighed between seven and eight tons. 


ragged. 
3esides irregularity of 
surfaces, another difficulty loomed large in the metallurgical com- 
position of the metal, which contained high percentages of nickel 


and chrome. This kind of steel yields a heavy and viscous 








Three-Inch 


Cut Through «a 


Plate. 


slag that does not flow freely from the kerf in oxy-acetylene 
cutting. This not only retards the cutting speed but necessitates 
higher oxygen pressures than are required in cutting ordinary 
steel of the same thickness. 

The engineering difficulties, however, were quickly overcome 
and a completed test machine was on the job within a week, so 
that any economies resulting from machine cutting would effect 
a material saving on the contract. It is estimated that the sav- 
ings on this one contract will more than pay for the machines. 
In the meanwhile it is anticipated that the new applications will 





Januar 


be developed, as machine cutting of irregular surface is 4 
portant economy measure in wrecking operations. a 
The inventor of the machine describes it in the fo > 
rather technical terms: gs 
The power for operating the machine is furnished by a ( 
Phonograph Company spring motor. On the turntable spli 
a worm. In mesh with the worm is a 72-tooth worm wl 
a horizontal shaft running in two bearings. On the ou a 
end of this horizontal shaft is fastened a knurled-groove pulle - 
\bove is another and larger knurled-groove pulley which 
down by spring tension. Through these two rollers pass 
knurled pull-rods of which the out end is attached to a 3 
carriage. A attached so as to 
roller shaft and, when raised to a vertical position, ap, 
brake to the lower driving shaft, at the same time separating 
the two rollers, giving freedom to the knurled pull-rod 4 
usual phonograph speed control is used. A change is ma 
the governor weights of the motor to run faster. Thi 
gether with the large gear reduction provided, gives a grea 
towing power to the pull-rod. A machine cutting torch is 9 
mounted on a two-wheel cart having wheels 3 inches in 
The wheels are made of cast iron and the bearings 
wheels are protected from sparks by metal shields. Runners BR 
are provided on each side set close to and inside of the wheels, BR 
The runners are three inches in length and are mounted to clea 
the plate % inch. Their function is to prevent the torch car 4 
riage from falling off the plate at the start and finish of the cut 
The combination of the two-wheeled cart with swivel connectio: 


to the pull-rod keeps the tip of the torch at the correct dis 


lever is pivot on thx 





eter. 








One of the Bad Pieces. 


tance from the surface of the plate at all times in spite of the 
irregular surfaces of the warped armor, and the cut is thus 
kept at the correct angle to the plate. A “C” clamp attacl 
the’ motor to the plate and may be moved to a new line of « 
by releasing the hand set-screw. 

This is a rather imposing description of a device that 
scarcely more complicated than a bucksaw, though it sou! 
as intricate as the specifications for a battleship. The enti 
equipment does not weigh over 30 pounds. In “setting up” 
that is necessary to adjust the alignment is to place the motor : 
so that the pull-rod extends over the line of cut, as the rod 2 
always in the direct line of cutting. Changing to new lines of oe 
cut is almost as simple as moving a typewriter from one d i 








to another. 
It would be interesting to pit the machine against an expert 

hand cutter in a test of speed and gas consumption, but it would : 
be hardly fair to the hand cutter because the machine ha 

nerves to yield to fatigue. Its greater speed is largely du 

its steadiness, as is also its saving in gas consumption 

makes a clean, straight kerf, which is the technically econo 

cut, and its advance is as regular as clockwork. 
spring is wound and the brake released it will run. 
promise of the new device undoubtedly is in 
with it the unskilled and 


So long a 

The ulti 
the fact 
accomplis! 
fact that 





inexpert cutter can 


much as the most experienced hand cutter—a 
make it a big factor in its particular field. 
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This Is The 


LEVIN CELL 


Each Levin Cell is a complete generating unit. 
Each Electrolabs System is a battery of Levin 
Cells, just enough of them to produce the amount 
of gas you require. As your requirements increase, 
simply add more Levin Cells to your present in- 
stallation. 


Simaticity Levin Cell installations are simply constructed and 

Economy easy to operate. They eliminate gas worries, such 

Dependability as handling tanks, delayed shipments, lost tanks, 

Safety keeping tabs on full and empty tanks, running out 

Sigarmaptied of gas at critical moments, etc. Your oxygen is 

a always ready when you want it, and it is 
the purest oxygen that can be made. 











This installation of several hundred Levin Cells 
produces oxygen in large quantities and represents 
an enormous annual saving to the user. 


Here is a small installation of 20 Levin Cells, 
tucked away on a balcony and producing oxygen 
at one-third the cost of bottled gas. 


We will be glad to submit proposals on installations of any desired capacity. 


THE ELECTROLABS COMPANY 


2635 PENN AVENUE PITTSBURGH, PA. 


, Morris Building 
Branch Offices CC. Philadelphia, Pa. 


30 Church Street (FFTTALIDIAM A Oe Merchants Exchange Bldg. 
New York City . ee — San Francisco, Calif. 





Under the Technical Supervision of Electrolytic Oxy-Hydrogen Laboratories, Inc. 
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Smith’s No. 4 
Pistol Grip Welding Torch 


a 

















Smith’s Complete Ox¥ 





n 
Ask Your Nearey! 
Jobber for the 7 
Smith Line, m 
Write Us Diath: 
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This torch is economical,—easy to handle | &§ 
and operate,—and is made in 14, 18 and 

22 inch lengths. It may be instantly made “gov 

into a cutting torch by merely removing the a 

welding tip and inserting a cutting tip. ‘ vi 
Note the oxygen valve right id 

under your thumb, where you Smith’s No. 6 
can adjust the flame as you 
Smith’s van Beavis Rn 

2 = 
utomatic —works remarkably well under\j 
pressure,—produces a_ soft flay 
Ace lene G ner tors ' ideal for cutting risers on casting) 
enera SS and stands up under severe Pe 
S A cutting tip is furnished tod 

| Stop Screw ; \ to 6 inch steel. aS nr 

Spring Motor| S | This torch has the nal , 

StuffingNat | XQ — feature r 

| Carbide FillerHole XQ the nay ale th i 
. are exclusim 

Carbide Hopper | es 





| Pressure Gauge 





Outlet Valve $ 




















| Filling Plu ne 
% Cast Iron Feed 
ma Belt Bracket 
Filter J: a 
5 : 
. % 
| Check Valve Specially Designed 
cae, Cast Iron PlugValves 
[ Drain Plug a of gas in drums. 
Agitator 





Diaphragm Type 
Blow off Valve 











Feed Shaft Inclosed 
in Steel Tube 








Stationary 
Steel Feed Plate 








Revolving 
Leather feed Belt 











































Smith features 


Made in 
30, 50, 100 and 200 
lbs. Carbide Capacities 





Generates Acetylene 
At 1-3 Its Cost in Drums 


With Smith’s Automatic Acetylene 


Generator you can generate your own |7 
acetylene right in your own shop at one | 
third of its cost in drums. One of these 
generators will free you forever from 
having to depend on uncertain deliveries 





A Permanent Acetylene Pla! 


A Smith's Generator generates acety! 
only as fast as the reserve supply is used 
operates at whatever pressure is nee ed, d | 
is adjustable to almost any requirement. 
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\cetylene Equipment 


= th ’ s equipment for weld- WY Serewing down this feo for taking up. All bearings ave made of 3 Adjustment Serew with 
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“Stop Scréw * temporarily wear of pivot points of brass and are protected locknut fo increase and 































































































‘ ° stows entire mechentsi overnor shaft by brass dust ’ d sred 
shops is a complete line, —?""""""U § ——_— in generator 
the , Serew down to increase 
ine (gpm complete generator plants Screw up fo decrease 
a ° 
Dirdimithe smallest accessories. The = 4) _Lockavt | 
RIT and DEPENDABIL- @ 
@ ° ° Contrifugal force of 
of the Smith line has been _ | governct sails cavse S) Soria acting Between | 
fovernor disc to adjustment screw and 
oven by years of successful | “4 %rced down Gavcvusr ter 
; y upon Felt friction 
vice in shops everywhere. plug 
13 
Seoed ss rete 
i denial prema: ©) Governor Bar riding on 
h disc and yo lifting eee ~ = Sow pen 
§overnor bar ’ 
Adjstment screw to dro, 7) This casting carrying the 
tovernor bar to 2" §overnor re pay a 
Speed of generator or to diaphragm set intop of a 
hfi, governor bar to decrease speed y ove ole Jeading {rom 
der | enerator 

: Felt pli ted m end of ; 

t fla sane owes S Diaphragm 8) This Carlade teed shatt 
bar may be adjusted for weer leaching into the generator 
by turning, up this screw about 9) Motor bracket whith — es the leather belt 
once a year supports motor that feeds the carbide 































Smith’s No. 12 
ad Burning Torch 


Motor Used on Smith’s Generators 


This illustration shows the 
spring motor used on Smith's 
Generators, with the dust-proof 
case removed. 


ure g 
‘ip { — 
Lusi 7 es 
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his little piece of 
hipment is the best yet 
storage battery work. 


Study its parts, and 
note the fine mechan- 


ism and the finished 


workmanship. 


It will connect to oxygen 
and acetylene drums, and is 
an ideal accessory tool with 
Smith's special Welding, Cut- 
ting and Carbon-Burning 
plants. 






Smith’s Soldering Coppers 


id 
-— ace i 
ne 2 
wn => 
wi —are for use with acetylene drums or genera- 
- tors, and are furnished for use with city gas. . 
| This tool can be used not only for soldering, but hy, 
also for brazing, sweating, and silver and alumi- X 


num soldering. 


ne OM ITH 
INVENTIONS 261 74th St., S. E., 
NCORPORATED Minneapolis, Minn. 






etyle 


ed, 
ad, 3 


it. 


























REPAIRING LIPS AND BOTTOMS OF STEEL 
KETTLES 
Owing to the nature of the smelting process followed at the 
Nickelton, Ont., plant of the British American Nickel Cor- 
poration the slag obtained sometimes runs high in mattee, 


the action of which is very destructive to steel kettles, tending 





The Patches in Place. 


to wash away the steel at the point of contact and injure the 
kettle beyond further practical usefulness. 

The company has recently been getting economical results 
by reclaiming its kettles by means of Thermit welding. The 
accompanying illustrations and sketches give an idea as to the 








Before Removing Risers. 


work done. 


In both cases described pieces of steel were 
forged and welded to the kettle rather than completely filling 
up the burnt areas with Thermit steel. 
contraction strains were minimized. 


In the case of the kettle with the holes in the bottom three 


By this method undue 





Finished Weld, 


patches were made instead of two, as shown in Figure 1, owing 
to the irregularity of the holes and the facility of making two 
patches easier than one irregular patch. In lining up the 
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patches approximately 1 inch was provided at the edges 
the entrance later of Thermit steel. These patches were s 
rounded by a yellow wax pattern and the usual Thermit ws 
ing practice then followed. 

In arranging riser patterns these patterns were used b: 
inside and outside, one coming off at the high point and t 
others placed about half way down on the wax. These latt 
two served to take care of the shrinkage of metal when 
weld started to cool. 





NI] | 
nhs & xe 
LH \ i 
} | e 

a“ | 


A- Line of Original Burn 
B+ Kettle Cut along Line 
C- Lip Patch Putin 

D: Preheating Gates 

E£- Wax Collar 

Pour /nside 





M- Drilland Tap for 
Stud to Carry 


The welding of the bottom was spread over two operatio: 
owing to the fact that there was insufficient material on har 
to complete the job the first time. 

In the case of welds made on the sides of kettles care mus 
be taken not to put too much stock in the collar of the wel: 


Otherwise there would be a tendency to retard the clearins 


or so-called skulling of the kettle. In applying the wax colla 
the wax should be from % in. to xs in. fuller than finish« 


chape in order to allow the shrinkage during contraction. 

In forging the lip patch the blacksmiths followed the out 
line of the cut material, cutting and shaping it to provide 
space of about 1 in. It was no small job to shape the patc! 
and it is believed that in future repairs of this kind. time ca: 
be saved by cutting away the kettle to a square shape a 
shown in one of the sketches. The lower portion will not 
then lend itself readily to melting down during the preheat 
ing operation. It may also be preferable to cast the lips of 
steel rather than forge them. 





A NEW BLUE FLAME OIL GAS BURNER 


A novel invention for burning oil in place of small coal fire 
and gas burner is now being placed on the market. Th: 
Hauck oil gas burner converts ordinary kerosene or coal o 
to a perfect combustible gas, producing a clean, blue flam: 
One of the many features of this burner is that the so-called 
“flare-back” eliminated, also that the flame is odorless and 
noiseless. 

The burner when in full operation can be safely covere: 
with a sheet of metal or asbestos so that the flame is pr: 
hibited from expanding fully. This makes this burner pat 
ticularly suited for operating in close quarters where safety is 
required. 

The oil consumption is but three pints per hour at maximu! 
and can be throttled to consume but two pints with a relative 
smaller size flame produced. The amount of heat generated 
by the burner which produces 141 small blue gas flames and 
which can be increased until these flames increase and cot 
verge into one large triangular flame six inches in height 


makes it a very practical outfit any place where a clean, nois¢ 
less flame is desired. 


The outfit consists of a five gallon steel tank with fittings, 
for holding the liquid fuel, equipped with a hand pump fo: 
forcing the oil to the burner by means of air pressure at 3! 
pounds; six foot length of copper oil tubing and the burne: 


proper. Burner is 14, inches long x 6 inches wide and 5 inche: 
high. 
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Welding and Cutting Apparatus 


VICTOR welding and cutting apparatus is now sold at the fol- 
lowing cities: 

Chicago, Ill. Portland, Ore. 

Detroit, Mich. El Paso, Texas 


San Francisco, Calif. 








SAN DIEGO CONSOLIDATED Gas & ELECTRIC COMPANY 





These are only a few of the 
wy sts,ine | points where Victor appar- 
atus will be soldin the future 


conmseronoence San Dizco. CAL., 


Tome 
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Victor Oxy-Acetylene Equip. Co., 


| 
Mr. F. W. Clifford, | 
| 
884-886 Folsom Street, | 

| 


| Because wherever Victor 
Replying to your letter of April 30th, 1919, so far | goods are introduced they 


Dear Sir: 


the water cooled torch has done all that you claim for it and 
our welder, Mr.-Black, is very much pleased with the work. He 


says it is the first time that the "Bunk” handed out by the are there to stay and repeat 
representative of a welding torch ever came true. We have 
only had occasion to use it on a number of small jobs, but 


found it very satisfactory. One job we feel certain we would | orders follow. 


not have accomplished with old torch. We had a truck cylinder | 
block that had two scores about ~" deep and 8" long. The walls 
of the cylinder were only about 5/16" thick. This work was 
done with the No. 8 tip and after job was completed, we found 


the cylinder a little out of true but found it 0. K. after WHY en | 5 V. . 
cylinder was rebored, and we could hardly detect the new metal | > ecause Z ct or 
from the — We placed order with purchasing agent for one 
set of tips, No. 1 to No. 7 complete, requisition for which ti h d h k 
should reach you within the next day or two. Orc és O t or most wor 

I thank you for the instruction book, also for your | f h fu fi | 
offer to furnish information on handling difficult job. or t es east money an 
Would be glad to have you drop us a line a day or so in advance | 
when you expect to make your next visit. 


all promises made for them, 
saa vrewo wom, ous « ammo. camarr, | as indicated by this letter. 


Sup't Shops & Stores. 
CDW: A’ 


Distributors Wanted. If you are the man you can build 
up a very profitable business selling Victor Apparatus. 
Eliminate the above cities and select your own territory. 


Victor Oxy-Acetylene Equipment Company 


10 North Jefferson St., Chicago, Ill. 884 Folsom St., San Francisco, California 
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PATCHING SHEETS 

Figure E, which is really a continuation of Instruction 

No. 8, i. e., the completion of the patch tacked, the same 
system should be applied in completing the weld as in tack- 
ing, i. e., weld opposite sides successively on the vertical 
sides, proceeding as in tacking except that after the tack has 
once been made there is a choice of using the method out- 
lined previously of welding beads in layers, which undoubt- 
edly is the best method to follow where it is applicable. 
There should not be an excessive pad added to a sheet in the 
firebox, as the excess metal would act somewhat like scale 
on the back side of the sheet in not allowing the quantity of 
heat conduction uniformly on the sheet, and cause crystalliza- 
tion, which is especially liable in a weld; as.a weld must al- 
ways be considered a steel casting, however, it is electrically 
cast steel which is far superior to any other steel, and fur- 
thermore, welds made carefully in successive layers or in 
full fillet made continuously, i. e., the equivalent of successive 
layers, the entire mass is annealed by the heat of the arc, 





Instructions IX PATCHING SHEETS 
































each layer protecting and annealing the layer underneath. 
Figure E shows the sequence of the sections to be welded 
and also the directions of welding in each section, the idea 
being to balance the forces of contraction and expansion of 
the weld and plate material. There are several detail meth- 
ods, one known as the back-step method, in which welding is 
accomplished by a series of short sections welded back to- 


*Instruction No. 9 from the handbook of the Electric Arc Cutting 
& Welding Co., 222 Halsey Street, Newark, N. J. Copies of the 


—— oe instruction book may be had from this company at $1.25 
each. 
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wards the starting point, or the balance method as © plain 
in tacking and the first of this lesson, the idea in ea: h hein 
to mix up the application of the heat and the resultin strap, 
so that not too great a stress will result at any o 
The welding of a sheet in a firebox with the fire on ne gi, 
and steam and water pressure on the other side is the | 
development in arc welding yet obtained, as welds of thi 
have been successfully made in locomotive boilers w 
further subjected to a continuous succession of the | 
oscillation and concussion in the locomotive rattling 
uneven road bed, frogs and switches. 


S type 
ch arg 


WS Of 


This is the equivaley 
of a fatigue or shiver test where the slightest defe: 
show up in a serious failure. 


would 


Figure A, Instruction 9, shows the method of putting in, 
patch which replaces the caulking of a purely riveted patch 
The section showing to the right, i. e. Figure B, shows th 
patch applied and a sealing fillet around the entire cdg 
and in most cases where this kind of a patch will be ep. 
countered is where a riveted patch has been applied and late 
starts to leak. The patch should then be tightened up ong 
more and the fillet run along the entire edge equal to th # 
section of the plate and a weld applied to each rivet hea 
on the accessible side, thus sealing any possible chance of 
leakage at any point. All rivets should be welded even jj 
only one or two show signs of leakage, as the tightening 
up of the leaking part transfers the strains to the others 
A further case of welding in a boiler is welding round leaky 
staybolts, in each*case they should be chipped clean and a 
nearly tight or rigid as is possible before welding, as, is 
general, there is not enough chance to add welded meta 
equal in strength to the staybolt or rivet and plate. 


Figure C shows cracks which occur in a ‘boiler usually fron 
rivets or staybolts to the patch or between rivets or stay 
bolts, and as shown in the sections to the right the crack: 
should be veed out exactly as in welding a patch, and weld. 
ing from the start to the edge;:and where starting from a 
rivet or staybolt the staybolt ‘to rivet and adjacent staybolts 


or rivets should be welded, also after being made tight 


A Crack in an Open Sheet. 





Figure D shows a very hard case, i, €., a crack in an open 
sheet not starting from a rivet or,patch. There is a ver 
good reason for this crack, which reason sometimes precludes 
the use of welding as a remedy for it. If the life of the metal 
has been burned out from overheating through scale or for 
any other reason, subsequent efforts at expansion may cause 
a crack to relieve the strain. If the metal has been severely 
overheated or burned, although a good weld may be made 
by veeing out, as shown in the cross ‘section to the right 
upon subsequent contraction either directly after welding 
or later when in service a smaller crack may appear along 
side the first one. This, obviously, is not the fault of welding 
and, in fact, the method to pursue is to weld the crack as care- 
fully as is possible once, and if it cracks again cut out the en- 
tire ruined section, which can be tested by successively drill- 
ing until good metal is found, the holes being included in the 
section cut out. There has been used in cracks of this kind 
a hole drilled at each end of the crack to prevent the crack 
from extending, but if the crack is finally chipped out, i. ¢, 
chipped into the plate beyond all traces of the crack, this 
drilling of hole is not necessary, i. e., not even desirable. |! 
the crack is a long one, welding at the two ends should 
accomplished first, and for extra long, one section i 
middle, i. e., method similar to welding the patch as described 
previously. A very common crack to occur in a boiler 5 
in a flue sheet at the upper or lower patch where successive 
rolling has expanded the sheet beyond the limit of its ¢" 
durance, i. e., beyond its elastic limit. h 
can generally be successfully welded. 


Cracks caused b 
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“ Good Welding Production 
ca —and fine workmanship often are merely a matter of eye-comfort to the welder. The Willson Tri- 
head angular Welding Goggle, Style L1, keeps out all sparks and permits free ventilation. It is equipped 
~~ w ith latest comfort features, ‘and all parts can be replaced without a tool. 
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ad Positive grip through both jaws, universal grip be- ' 
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kind Constructed of manganese bronze and wood fibre. For Cast Iron, Brass, Bronze, 
rack Hand does not come in contact with metal while Malleable Iron and Steel. 
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thi A saving of 75% of ti by the trigger release of Metal, Prevent Blowholes, 
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CAST IRON CUTTING 


N practice, cast iron cutting differs from steel cutting in 
that: 

(a) It is necessary to use heating flames having an ex- 
cess of acetylene 

(b) It is necessary to hold the blowpipe nozzle farther 
away from the metal. 

(c) It is necessary to preheat for a longer period for 
cast iron than for steel, since the cast iron must 
be almost molten before the cutting reaction will 
start. Steel ignites at a temperature well below 

its melting point. 
(d) It is necessary to continually oscillate the nozzle to 
the 


maintain cut. 





Starting a Cast Iron Cut. 


\ cast iron cut, if properly handled, and if the material 
is of good quality, will have an appearance about equal to 


that of a fair cut in steel. 


The time required for cutting a given section of cast iron 
a. 





} 
| 





Completion of Job Above. 


is about twice that required for cutting a similar section 


of steel. This makes the cost considerably higher in the 
instance of cast iron and tends to restrict its applications 
in many places where one might suppose it would be gen- 


erally useful. For example, the inexpensive methods em- 
ployed for removing risers from castings in iron foundries 
preclude the use of oxy-acetylene as an economical means 
of performing this class of work. Further, the cutting off 


of risers from chilled iron castings is usually not practical 
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because the surfaces cut are likely to crack or check, 
local heating. 


_— 


The use of cast iron cutting is already being app: 
in the steel mills, where it was introduced more than 
ago. In those plants its demonstration was receiv z 
thusiastically, and cast iron cutting has bee E 
daily in that and other industries for removing brok 
chinery parts such as pinions, gears, fly-wheels, h 
etc. The removal of such parts by old methods usu 
quired several days because of frozen shafts, bolts a 
like. With the cutting torch the broken part, and son 
parts adjacent to it, are cut quickly, the parts remoy 
paired, or new parts installed all within a few hours. 





since 





Instructions for Cutting Cast Iron 


The blowpipe manipulations for cutting good gra: 
cast iron and for cutting poor grades of cast iron ar: 
different and both described below. Although 
is a difference in the manipulation of the torch, the o 


are 


Ne 


pressures used and the adjustment of the flame are the 
for both grades of metal. i 

Method for cutting good grades of Cast Iron: 

(1) Adjust oxygen cutting regulator to give the 
pressure as shown in the Cast Iron Cutting Chart 
work to be done, having the cutting valve open. The: 
cutting valve. PS 

(2) Open oxygen valve one-half turn and acetylen: 
fully and light torch. Open cutting valve and adjust 
lene valve to give flames having an excess of acetylen 
length shown in the cutting chart. Then close cutting 

(3) Hold torch so that the nozzle points backward 
an angle of 45 deg., with the inner cones (not the es 
cones) %” to %” above the surface, give the nozzle a sw 
ing motion describing semi-circles over the end of th 
of cutting and heat a semi-circular area about 
diameter to a bright cherry. 

(4) Move nozzle just off the heated edge, open « 
valve quickly and move nozzle (at 45 deg.) forward 
the line of the cut with the same swinging motion 

(5) While advancing the nozzle gradually straight 
up so that it is about 75 deg. pointing backward whe 
the inner edge of the previously heated semi-circular 

(6) Advance nozzle about 4” to burn off the molte: 
quickly move it backward to burn throug 
comparatively dark layer and lower section, then h 


face, then 
steady for a moment to heat the upper surface. 
This movement can be best practiced by counting 
lows: 1 forward, 2 back, 3 hold; 1 forward, 2 back, 
Gtc.,. €tc. 
(7) Continue moving nozzle in this manner at the 
of about one complete cycle per second. 


(8) When the far edge is reached, carry nozzle ove | 
edge and across the other surface, holding it at abo 
angle of the lag, and cut through the lag section 
Method for Cutting Poor Grades of Cast Iron 
Follow the directions given for cutting good grad 
iron, except that instead of using the peculiar moti : 
plained, advance the nozzle slowly, describing semi 
from about 4%” to %” wide across the line of the cut, 
ing the torch at about 75 deg. pointing backward. 
Notes on Cast Iron Cutting. ; 
In cutting cast iron a dark layer will be found e» ‘ 
ing.down from the top surface about 1” to 1%”. Below 
layer the material will be bright, having an appearnac: 
the same as steel. 
Be sure that the forward and backward, or the se! 
cular movement of the nozzle allows the torch to cut 
perpendicularly. through the dark layer. The lag mus >| 
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Details of the Milburn Suit in Federal Court 


( N December 30th, 1920, the Alexander Milburn Company filed suit to 
recover $2,250, 000 damages for alleged violations of the Sherman and 
























se Clayton Anti-Trust acts and the Federal Trade Commission act and for alleged unfair methods 
. of competition, against the Union Carbide and Carbon Corporation, of New York, and 
re subsidiary companies: 


LINDE AIR PRODUCTS COMPANY 
PREST-O-LITE COMPANY, INC., 
and THE DAVIS-BOURNONVILLE COMPANY 


th THE UNION CARBIDE COMPANY 
les THE UNION CARBIDE SALES COMPANY 
re OXWELD ACETYLENE COMPANY 


[he declaration in the action against the Union Carbide and Carbon Corporation alleges that the concern 
and its subsidiaries entered into unlawful combinations and conspiracies to eliminate competition and mon- 
0 opolize the industry controlling the manufacture and sale of carbide, oxygen gas, acetylene gas, acetylene 
ite generators and apparatus used in the welding and cutting industry. It 1s also alleged that the concern 


re elected and retained interlocking boards of directors in violation of the anti-trust laws. 


1g [he declaration also charges that the conduct of the business of the concern and its subsidiaries is contrary 
ne to the common and statute laws, creates a monopoly, unfair methods of competition, directed alike 
against the public and other manufacturers and dealers in the same line of business. 


The declaration charges that the corporation and its subsidiaries or associates, the defendant companies, 
committed the following acts: 


1—Repeated, published and circulated appointment of their employees by Feo 
false reports that the Milburn Company chasing bureaus of the United States Gov- 
would not be able to perform its contracts ernment. 


or properly care for its customers. 6—That the corporation and its sub- 


sidiaries committed acts against the Mil- 
burn Company for the purpose of dis- 
crediting it and damaging its reputation 
for efficiency of its apparatus. 


2—Made false representations that 

Milburn apparatus and machinery in- 

at fringed patents controlled by the corpora- 

tion or its subsidiaries and threatened to 
file and did file suits. 

3—Demanded and required of the Mil- 

7». 3 Company and other manufacturers 

and dealers the names of their customers, 

dates of all sales, list of apparatus sup- 


7—That the corporation conspired and 
contrived to dissuade agents, representa- 
tives and employees of the Milburn Com- 
pany from continuing to act in such em- 


plied their customers, dates of shipment 
and other information before the corpora- 
tion and its subsidiaries would furnish 
such users of apparatus with oxygen and 
acetylene or pay dealers the jobbers com- 
missions thereon. 


4—Agreed and conspired to divert and 
control all sales of Oxy-acetylene and other 
similar apparatus and appliances to rail- 
road companies so that such business 
should be handled and controlled by the 


ployment. 


8—That the corporatior® conspired to 
control other trade organizations, to ob- 
tain modifications of the rules and regula- 
tions of the National Board of Fire Under- 
writers and the Wisconsin Industrial 
Commission, and to bring about changes 
in the specifications of the Army and 
Navy for the use of various gases and ap- 
paratus and to use such organizations and 
associations to discredit Milburn appara- 
















subsidiaries of the corporation. tus and equipment. 


5—Agreed and conspired to divert and g—That the corporation conspired to 
control the sale of equipment to the army influence the Underwriters’ Laboratories 
4 and navy, so that such business should be to establish rules and regulations injurious 
controlled by one of the defendant com- to the Milburn Company and to cause de- 
panies. That in order to facilitate such lays in the tests of and reports on its ap- 
control the defendants conspired to secure paratus and equipment. 





\t the same time suit was filed asking $250,000 damages against the Underwriters’ Labora- 
tories, Incorporated, of Chicago, alleging damages for failure of the Laboratories to make 

, Prompt and accurate reports upon apparatus submitted, with malicious intent to injure the Milburn 
Compan al preventing the introduction and sale of Milburn apparatus by causing unfair and unreasonable 


‘ays in making tests and reports and making them in such a manner as to interfere with the operations 
its apparatus. 


\ 


declaration further states that the Underwriters’ Laboratories discriminated against the Alexander 
‘burn Company by requiring it to incorporate in its devices certain features not required by other 
paratus manufacturers. 





Paid advertisement of The Alexander Milburn Company, Baltimore, Md. 














start until below that section. Particular attention must be 
paid to this condition. 

If cut is lost, move nozzle back along one edge of the 
kerf about %” and describe semi-circles lapping that edge 
and that point where the cut stopped. If the cut is not 
readily resumed, carry the semi-circles over to include both 
edges of the cut and the point where the cut stopped. 

Always wear heavy asbestos gloves and suitable clothing 
to protect the body, face and head, because cast iron cut- 
ting is a very much hotter operation than steel cutting. 

Always make sure of ample protection from the heat be- 
fore starting so that it will not be necessary to stop the 
cutting operation to take shelter or provide further protec 
tion. 

CAST IRON CUTTING CHART 
(Numbers refer to Oxweld torches.) 
Size of Nozzle 


Thickness of Oxygen Length of Excess 


Metal Pressure Acetylene in. 
In. Ib. sq. in. 
Vs 45 | 
u% 50 
1 55 
No. 3 Poa Beene eee 1% ae. 1to1% 
1% 65 
| 1% 70 
L 2 75 J 
{ 3 85 | 
| 4 95 
| § 105 
No. 4. 4 6 1 ee 1to2 
8 125 
| 10 155 
12 175 
J 





There has been no more interesting recent development 
in the oxy-acetylene field of research than the successful 
application of oxygen to the cutting of cast iron. Curiously 
enough this old enigma of the industry appears to have 
been solved contemporaneously, if not concurrently, by sepa- 
ate investigators and in entirely different ways. At the 
present stage of development cast iron cutting may be 
accepted as an established fact, but not as a concluded study, 
and the future may be looked to with every confidence that 
it will yield much of interest and value in the general 


direction of increased economy and practical utility of the 
process. 





OIL FURNACE HANDLES PREHEATING 
Editor: 

In our shop we are doing a lot of salvage work on motor 
castings. In one month we welded 2,800 four cylinder blocks, 
4,400 cylinder heads, 1,600 oil pans, 2,400 gear covers, and 900 
crank cases, so you can see that we keep busy. 

Our work is all preheated in a long oil furnace, going in 
at one end and coming out to be welded at the other. The 
welding department is run on three eight-hour shifts. The 
work is mostly piece work, and the men are discounted for 
defective welds and cracked castings. Quite a lot of trouble 
was experienced at first because the men were careless about 
taking care of the work after it was welded, so now we cover 
our castings with a box of 16-gauge metal until cool; the ones 
which have bad welds are buried in sand as an added pre- 
caution. Failures averaged about 5 per cent at first but last 
week out of three hundred cylinder blocks we had only seven 
that had to be done over. 

In the Automotive School of the local Y. M. C. A. is in- 
cluded a night welding course in which I am instructor. The 
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course is a complete one and the Davis-Bournonvi! 
ratus is used. There are torches enough to supply 
students. The course lasts six weeks and classes n 
nights a week for two hour periods. The time is diy 
tween lectures and shop practice. Steel, cast iron, a: 
inum welding, brazing, and general repair work are 


There is also a course in machine-shop work. The ins: 


are all men with long and thorough experience. 
Yours for better welds, 
H. A. Line 





LARGEST WELDED TANK 
What is perhaps the largest welded tank ever b 


recently completed by the Welded Products Com; 


Birmingham, Ala., for the Liquid Carbonic Company 


tank is 22 feet in diameter and stands 30 feet high. 


made of %-inch steel plates, joined at the seams | 
acetylene welding. The big tank has satisfactorily wit 
the required tests and has been found to be gas tight 
of the welded seams under excess-of-working pressur: 
The Welded Products Company uses oxy-acetyle: 
remarkable success in tank construction, and has fo: 
time specialized in this field of welding, having built 
large tanks for gasoline storage and other uses in the S 








This Welded Tank Stood All Tests. 


The welded construction has been proved thorough!) 
factory and very much cheaper than riveted tanks 
same capacity. The welded tank has a distinct adv 
also in the fact that it is not so susceptible to rust 
riveted tank. 


This company has one of the best equipped welding 


in the country, having the latest improved apparatus th: 


out. Oxygen is supplied to the blowpipes through a 
of shop piping. The company is estimating now on t 
holders for the new plant of the Linde Air Products 
pany at New Orleans, and if awarded this contract 
will shortly be a new “largest welded tank” to take it 
in the welding field. 
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MAXIMUM RESULTS 


with 





ELECTRIC ARC WELDER 





ELECTRIC ARC WELDERS 


The ease with which the USL Arc Welder 
maintains a steady are and a persistent flow 
of metal at the arc enables the welding op- 
erator té accomplish the maximum amount of 
efficient welding work in a day. 


A recent test to determine the actual amount 
of metal deposited by the USL Arc Welder at 
200 amperes in a single hour shows— 


Twenty-four 1,-inch electrodes were re- 
quired to keep the operator at work for 


fen 











-. one hour. 
ne | Weight of electrodes._........ 4.8 pounds 
= Weight of unused stubs...... 2 .* 
Metal melted in arc............ 405 “ 
Equivalent length _............... 24 _—s feet 
Weight of steel plates— 
after welding................ 12.625 pounds 
USL Portable AC Arc Welder before welding... 9.125 “ 
ACTUAL METAL 
DEFUGIIED ................ 3.5 POUNDS 


The USL Are Welder embodies new and ex- 
clusive design and operating features. It is 


Bulletin 700 self-exciting, inherently regulated and fool- 
proof; it does just one thing — electric arc 
on request welding—does it to better advantage and at a 


reduction in operating cost of from 67 to 90% 
in comparison with gas welding. 


U. S. LIGHT & HEAT CORPORATION 


NIAGARA FALLS, NEW YORK 


New York Chicago Detroit Kansas City, Mo. San Francisco Washington, D. C. 
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We Can Save You Money On 
GAS and OXYGEN 


WELD---A~-CasT 
FLUXES 


““*Weld-a-cast”’ is a scientific combination of 
chemicals, that causes the metal to melt rap- 
idly shortening the operation, thus economiz- 
ing in time, gas and oxygen. 


‘““Weld-a-cast’’ adheres readily to the hot 
welding rod which picks up just enough and 
none is wasted; it does not blow away but 
melts at once; it eliminates blow holes and 
leaves the metal soft. 


Write for Free Samples 


CORTLAND WELDING Compounp Co. 
Cortianp, N. Y. 





Standard Carbide | Carbide 
for Every Purpose 


House Lighting Plants 
Welding—Brazing—Cutting 


SIZES 


31Yyx2 1Y4x% 
2 xl, Y4xys 
Miners Lamp Granulated 


Prices Right—Ask for 
Quotations 


Prompt Attention and 
Immediate Ship- 
ment on any size or- 
der whether single can 
or carload. 


“VANDARD CARB 


The Farmers Standard Carbide Co., Inc. 


Office and Factory 


Plattsburg, N. Y. 





= Anti-Borax 
i Wad), Welding Fluxes 
AF 3 





ItPaysto Use 
Only the Best 


Better, stronger and softer welds are more easily 
and more quickly made with Anti-Borax Weld- 
ing Fluxes. That’s real economy. 
For Cast Iron, Brass, Bronze 
Malleable Iron, Steel, Cast 
and Sheet Aluminum 
ANTI-BORAX FLUXES are scientific prepara- 
tions which weld at lower head, leave no scale, 


cleanse the molten metal, assist fusion, prevent 
cooling cracks, and leave metal soft at welds. 


Anti-Borax Fluxes are the best that money can 
buy, yet they cost no more—usually less than in- 
ferior brands. 


GUARANTEED to give perfect satisfaction or 
your money refunded. 


Write for price list and free samples. 


Anti-Borax Compound Company 


Fr. WAYNE, INDIANA 

















AYTOMOBILE WELDING 


With the OXY-ACETYLENE FLAME By M. Keith Dunham 
163 Pages Price $1.50 Fully Illustrated 


This is the only complete book on the “Why” and “How” of Welding 


Explains in a simple manner apparatus to be used, its care, and how to con- 
struct necessary shop equipment. Proceeds then to the actual welding of al! 
sutomobile parts, in a manner understandable by everyone. 

Gives principles never to be forgotten. Aluminum, cast iron, steel, copper, 
brass, bronze and malleable iron are fully eg bE explans- 


of the utmost value, since the perplexing problems arising when metal is heated 
to a melting point are fully explained and the proper methods to overcome them 
shown. 
CONTENTS 

CHAPTER 1.—APPARATUS or Boss Welaing—Preheating the Case 

KNO' —Gas Preheating Flame—One Side or 

Oxygen Supply—Care of Oxygen Both—Collapse of Weld—Broken Bear 

Cylinder—Acetylene Generation—Care ings—Direction of Welding—Shrinkage 
of Generator—Regulators—Care of Cracks—Missing Parte—Finishing 


Regulator — Creeping Regulators — Die Moulded Castings—Body—0ther 

Gauges—Care of Gauges—Welding Parts. 

Torch—Care of Welding Torch— CHAPTER V.—STEEL. 

Effects of Heat—Hose and Goggles. gunttins Knowledge— What the 
PTE I.—SHOP EQUIPMENT ame Does to Steel—The Welding 

CHAIND INITIAL PROCEDURE. Rod—Simple Welding~—Position of 


Prehea Agencies—Welding Ta- Fliame—Reinforcing the Weld—Frame 
ns ~~ | of Welding Outfit— Welding—Lengthening the Chassis 
marting the Welding Outfit—Adjust- Tube Housings—Worn  Parte—Cear 
ment Flame—Principle of Weld- Welding— Case Hardening — I dght 
Ing--General Welding Knowledge— Metal Welding—Gasoline §  Tank— 
Welding Rods and Fluxes—Choice of Welding Adjacent to Rivets—Sheft 


Welding—Construction of Parts 
Tip—Expansion and Contraction. APTER V1 MALLEABLE IRON 
CHAPTER III.—CAST IRON. COPPER BRASS, BRONZE 
Simple Welding—How to Hold the How to Detect Malleable Iron— 


Flame—Hard Cast Iron—Pin Holes Brazing Malleable Iron—Rear H 

and Blow oa — on Cylinder— ing—Reinforcing the Braze—Br s 
Water Ww Tube to Housing—Building Up Wor 

Compression mn Parts—Copper—Brass and Bronz 


Fat inde’ unde Silver ae. 
Parts—F ly tons—Crank CHAPTER VII.—CARBON BU! 
Cases — Bebbitee! Be et me — Valve ING AND OTHER USES OF 0% 
Guides—Preserving Threads—Concia- GEN AND ACETYLENE 
sion of Cast Iron. Principle of Carbon Burning 
CHAPTER IV.—ALUMINUM. Method of Operation—Lead Burr 

Use of—Welding Know) Pud- Soldering—Case Hardening—He . 
dle System—Flux §&; ari- Uses. : 
son of Systems—Welding i CHAPTER VIII.—HOW TO FIG! 
aration of the Weld—Inlet Manifold— COST OF WELDING 
Arm of Crank Case—Welding the Arm Oxygen Consumption—Diss J 


Without Taking Out the Motor—Break Acetylene Consumption—Torch 
in the Body of Case—Welding Cold oie Test—Acetylene Gen¢ 
—Wrong Method of Setting Up—Lug mption—Cost Card—Conc! 
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The Lawrence Patent 
process is the only way 
of economically— and 
dependably — repairing 
your scored cylinders. 








It is fully protected by its pat- 
ents—and in vital respects dif- === 








Renewal 
Not-Repair 








Lawrence Service Plants fers entirely from any appar- Lawrence Service Plants 
Buffalo, 10 Summer St. ently similar methods of achiev- Minneapolis, 14 N. 9th St. 
Chicago, 1522 Michigan Ave. ing the same end. It has never New York City, 355 W. 57th 
Cleveland, 6529 Euclid Ave. | k ; f i] a d St. 
Sate, tt ilillees Ane. seen known to fail; no scored Pittsburgh, 5102 Baum Blvd. 
Milwaukee, 18 Martin St. cylinder repaired by the Law- San Francisco, 116 Hyde St. 
| rence process has ever given 3 
out. 
Service Stations Thruout United States 
Full particulars for representation in open territory upon request | 





ate aN 
Established es. 1862 


L. LAWRENCE & CO. 


Home Office: 292 Halsey St. - - NEWARK, N. J. 
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Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 


Jobs Wanted—4 lines free. 


Other Ads—$1.00 per line, minimum 4 lines. 
Counted 8 words to line. Add 6 words for keyed address. 
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Rock 
Asbestos 





Wanted—Salesmen, Demonstrators, Welders and others 
meeting the welding trade to solicit subscriptions to The a better job because it is a cooler one when using “Rock 
Welding Engineer, or furnish names of possible readers. 
When you put your friend or customer in touch with this 
publication you do him a real favor—make it possible for him 
to learn more about autogenous welding, liberal proposition. 
Yours for welding, Mackenzie. 


Write me now. 





of goods made for the purpose. 


(Servicised). 50 and 100-Ib. rolls. 





Shops not equipped for heavy work should co-operate 
with Chicago Welded Products Co., 226 N. Carpenter St., 
Chicago, Ill. Oxy-Acetylene and Electric Welding. Prices 


reasonable. 


For Sale at a Bargain—One Oxweld welding outfit, 
slightly used; factory polish is not yet worn off. Also 
Standard Welding Works, 


one Airco acetylene cylinder. 
1355 Bellows St., Akron, Ohio. 


Wanted—All-around job welder. Must understand his busi- 
Steady work. Other concessions. Ad- 
dress 39, care The Welding Engineer. 


ness. Gbod salary. 





This label guarantees you a prepared asbestos rock 
ing paper made especially to insulate you from th 
rays—gases and fumes while engaged in welding. “It ir 


Weld.” A Free Sample sent on request is the best w 
convince you that the “Servicised’”’ Label guarantees a 


All rolls bear the mark (Reck 


Asbestos Mittens—Cloth—Gloves—Leggings—Masks \ 
—Fibre—Cement and Welder’s Supplies. 


Trial Orders Our Specialty 


Servicised Products Co. Uy ctco"! Bank Bice 


Buy by this Standard 
Weld) and the 


CHICAGO, ILLINojIs 














; 


hand. 


Stop the necessity of return 


Oxygen Tank iench | 


FOR LINDE CYLINDERS 


Why wrench your hand a: 
knock your knuckles, or use 
va: | hammer and break the valve 
A large percentage of oxygen is 
lost every day by not being able 
to shut off the tank with your 


Experienced welder, both electric and acetylene, desires po- 
sion as salesman in New England, for concern handling com- 
plete line of either process. Now employed as solicitor for 
job welding shop. Address 40, care The Welding Engineer. 


tanks because you cannot open < 
shut them. Freight and expr: 

cost money. 

Price, each...... $1.00; Dozen $10.00 








Weldit Acetylene Company 


For Sale—First class welding shop and business, at a very 








414 W. Grand River Ave. 
“EVERYTHING FOR THE WELDER” 
Let us show you how we can save you money 


Detroit, Mich 





reasonable figure, if taken before March 15th. 
care The Welding Engineer. 


Address 41, 


For Sale at Attractive Prices—Prest-O-Lite Service Agree- 
ment on 10-WK. cylinders. Address 42, care The Welding En- 
gineer. 

Will sell half interest in my business to an _ experienced 
welder. Other business interests are taking my attention. 
This shop is making a good profit. Is located in a good town 
in Eastern Oregon. Vale Machine & Welding Works, Vale, 
Oregon. 2t-Jan-Feb 


FLUX FORMULAS for Cast Iron, Brazing, Copper and 
Aluminum. We will mail the FOUR guaranteed formulas for 
$4.50. Write today. American Flux Co., Box 153, Madison 
Square Station, New York City. 


Welders, Save Money—Make your own Cast Iron, Brazing 
and Aluminum fluxes. Satisfaction guaranteed. These are the 
better kind. $4.00 for all three. Pacific Flux Co., 18 Natoma 
St., San Francisco, Calif. 

Position Wanted—By Oxy-Acetylene welder with two years’ 
experience at job welding of every kind. All metals. Best 
references. Address 43, care The Welding Engineer. 


For Sale—Fully equipped, first class welding shop now do- 
ing good business in Chicago. I am leaving the city. 
$4,500 cash. Address 44, care The Welding Engineer. 


Price, 





on your welding supplies 











Position Wanted—By welding foreman with five y 
perience. 
years’ shipyard work. Out of work owing to shutdow: 
cellent references. Address 45, care The Welding Eng 

For Sale—Hauck No. 7 preheating torch. Price, 
Herman Lambrecht, Sullivan, IIl. 


Position Wanted—By welder with experience as det 


strator and shipyard foreman. Expert on cast iro! 
Best references. Address 46, care The Welding Engin 
WELDING NEWS. 

Walter Soderling, Inc., 347 West Broadway, Ne\ 
City, makers of DUSTITE Respirators, announce the 
all patents, trade marks, machinery and good will to \' 
Goggles, Inc. Hereafter, DUSTITE Respirators will 
at the Willson factory in Reading, Pa., 
supervision of Mr. Walter Soderling. 


inder the | 





The Blaw-Knox Company (Blawnox), Pittsburgh, 
established a new sales district in South, with head 
at Birmingham, Ala. Prescott V. Kelly, formerly co: 
with the executive sales department at Pittsburgh, is in 
of this office, which is located in the American Trust b 


ACETYLENE GAS 


We Sell The Tank :: 
UNITED STATES WELDING CO. 


YOU MAKE IT YOURSELF :: 


Write for Particulars 
Minneapolis, Minnesoté 


One and one-half years in railroad shop and t 





oy 


AO AE SH 


re en 
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1921 


— Yesterday is dead—forget it. 
Tomorrow has not come—don’t worry. 
Today is here—use it! 

















REGO WELDING AND CUTTING APPARATUS 


ELECTRIC WELDERS—A. C. & D.C. CYLINDER-APPARATUS TRUCKS 
PEDESTAL AND AERIAL GRINDERS FILLER RODS 

hree WELDING TABLES ACCESSORIES 

ACETYLENE GENERATORS SUPPLIES 


WRITE_FOR OUR CATALOG AND PRICE LIST 


ELECTROLYTIC OXYGEN AND HYDROGEN 


OURS 'S THE FIRST OXYGEN PLANT IN THE UNITED STATES TO SECURE THE APPROVAL OF THE 
UNDERWRITER'S LABORATORIES, Inc. 
AND THE RIGHT TO USE ITS NAME TOGETHER WITH THE WORD “INSPECTED"* WITH 
RESPECT TO OUR PLANT, ITS OPERATION AND PRODUCTS, 


Kentucky Oxygen-Hydrogen Company 


_ INCORPORATED 


Louisville 1416-24 Magazine Stree Kentucky 
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January 199; 





SAVE 80c ON EVERY $1 


IF YOU ARE USING TANK ACETYLENE GAS WE CAN SHOW YOU HOW TO DO II 


UNITED STATES WELDING CO. :: 


(Write for Particulars ) $3 Minneapolis, Minnesota 











handy in your repair shop. 


A. C. and D. C. current. 





Finish Your Welds With a “WODACK” 


PORTABLE ELECTRIC GRINDER 
You will also find the “WODACK” Portable Electric Drill equally 


Both tools are fitted with the ““WODACK” universal motor and will operate on 
Write for descriptive circular By\2.j . | 


Manufactured Wodack Electric Tool Corporation 
27 South Jefferson St., Chicago, U.S.A. 











CURRENT WELDING LITERATURE 


REACTIONS. 


Published by Metal & Thermit Corporation. 
In this number: 


Where steam railroads can weld rails advan- 
tageously; Repairing a saw mill crankshaft; Repairing an elec- 
tric locomotive crane base; Welding a fractured rudder frame; 
Allowing for contraction in frame welding. 


PROBLEMS IN PREHEATING, by David Baxter.—A few 
examples and explanations of where, why, and how to preheat 
for every-day welding experience. The amount and location 
of the preheating, and the precautions taken about cooling, 


are the things that influence the welder’s control over con- 
traction. Steam and automobile cylinders are taken as ex- 
amples.—Acetylene Journal, January. 

OXYGEN-HYDROGEN GENERATORS.—Description and _ il- 
lustrations of electrolytic oxygen generating systems, with 
charts showing 


production rates 
Oxygen Co. 


; and economy features. By 
International Booklet. 


AUTOGENOUS WELDING.—House organ of Davis-Bournon- 
ville Co. January number contains articles on Torch Flames, 
Radiagraph Cutting of Heavy Forgings. Reclaiming Drop 
Forgings, Locomotive Cylinder Welding, Cutting Machines in 
New York Ship-building Plant, Welding a Brine 


Cooler, 
. : 
Cracks in Forgings. 


and 


OXY-ACETYLENBE WELDING AND CUTTING PROCESSES. 
—Instruction book 


issued by Superior Oxy-Acetylene Co. Tells 
how to set up, operate, and care for equipment, how to weld 
various metals, tables of flame temperatures, melting points 
and heat units. 


WELDED 


STEAM PIPES.—High-pressure wrought-iron 
steam 


lines being welded in Toronto. Oxy-Acetylene process 


throws pipe fittings into the discard.—Canadian Welding Jour- 
nal, December. 


HAND BOOK ON OXY-ACETYLENE 
by Modern Engineering Company. 
and instructions for welding and 
lene flame. A feature is the 
regulator, which contains four 


WELDING.—Issued 
Description of apparatus 
cutting with the oxy-acety- 
announcement of a new style 
seats instead of one, so that 








a new seat can be put in place of a broken one by revolving 
the holder. 
ELECTRIC WELDING OF STEEL.—Extract from a paper 


read by H. S. Rawdon before the A. S. M. E., relating to tests 
mede by the Bureau of Standards. The author concludes that 
the mechanical properties of an are weld are dependent to a 
large degree on the skill, care, and patience of the operator 
The Iron Age, December 16. 


OXYGEN CUTTING MACHINE.—Description of a new ma- 
chine which, by the use of various devices on the torch effects 
remarkable economy in the consumption of gas and time ré 
quired for cutting.—Acetylene and Welding Journal, Decembe: 


WELDING CAST IRON, by Marcel Piette.~Welding iro: 
castings demands the operator’s constant attention and a closs 
study of the contraction and expansion effects that are so 
dangerous to the strength of the weld. Recommendations ar: 
given for procedure in the case of one casting used as an 
an example.—Revue de la Soudure Autogene, November. 


THE ANALYSIS OF CALCIUM CARBIDE.—The author 
points out the importance of using a specially constructed gen- 
erator and gives a detailed description, with illustration of the 
generator type generally ‘dopted in France.—Journal d: 
L’Acetylene, November. 


EFFECT OF ULTRA-VIOLET RAYS ON THE EYE.—Out of 
thirty men recently viewing a demonstration of electric ar 
welding seventeen reported to the doctor a few hours later. Onl) 
two were unaffected and these two wore thick orange-colored 
goggles. The prevailing complaint was traumatic conjunctivitis 
The article describes the symptoms, effect, cure and preventio! 
of this disease.—General Electric Review, November. 


WELDING COSTS.—Method of accounting used by the Den 
ver Tramway Company shows that on the average reclamatio! 
work the total cost runs somewhere between one and ten pe! 
cent of the savings affected.—Electric Traction, December. 


THE ART OF WELDING GEARS AND PINIONS, by F. H 
Sweet.—Advisability of welding each tooth separately or en blo 
depends on particular job. Selection of proper welding tip and 
filler rod.—Blast Furnace and Steel Plant, December. 








Imperial Welding Equipment 


Makes its own acetylene 2 to 4 cents cheaper per cubic foot 
than you can buy it. 


The Imperial Brass Mfg. Co. 
517 S. Racine Ave., Chicago, Ill. 


Makers of Welding, Cutting, Carbon and Lead Burning 
Equipment and Supplies 











ASK HYDREX 








Bermo Welding Plants 


OXY-ACETYLENE 
13 years successful record 
Juaranteed. Write for Catalog and Easy Terms 


$25 to $250 


Bermo Supply Co., Omaha, Neb. 














HOW TO IMPROVE WELDING AND CUTTING MACHINE OPERATIONS 
Buffalo, N. Y. 


Hydrex Engineering Corporation 





Be Sc 


; eae f ct me 
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SESCO HELMET “Alternarc” Welding Machines 


Door hinged at arrow, all helmets are fitted with are — 


Essentialite Lenses Fool and Trouble Proof 


They require no generator, have no rotating parts to 
get out of order and through the ability of the “Al- 
ternarc” transformers to hold constant heat at the 
arc, insure perfect, close-grained welds. 


meneame 





“‘Newarc’’ Electrodes and Accessories 


This line embraces complete welding equipment of the 
highest quality of materials and workmanship. ‘‘Newarc’”’ 
electrodes are known wherever welding is being done. 


Our engineering de partment will gladly give you 
information on ‘‘Alternarc’’ Welding. 


Send us samples, we will weld and return them 
with information and costs. 


Write for descriptive literature—Series D. 
WORKS: 


The Electric Arc Cutting & Welding Co. 
152-58 Jelliff Ave. NEWARK, N. J. 


TheA.C. Cutting 
& Welding Co. 


25-27 Theobald Road 
Holborn 
London, England 


( Agents 
Pittsburgh Indianapolis 
Philadelphia Cincinnati 


- Detroit St. Louis 
Style esp Atlanta Montreal 


Chicago New Orleans 
Cleveland 
Hi a: 4 . “ 








Bold by All the Leading Jobbers of Equipment 
Manufactured by 


CHICAGO EYE SHIELD CO. 


2300 WARREN AVE., CHICAGO, ILL. 





ut ease 
WELDING | 
































A Welding Wire or Rod for Every Purpose 


+ Are you experiencing any difficulties in welding your products? If so, submit these problems to us. Let us 

prescribe the filler which will solve your difficulties. : 
The largest stock of wires and rods in the country available for immediate shipment. Send for a free trial 

sample, or advise us the nature of your work, and we will send you, free of charge, the wire which will give 





the best results. ; | 
Our SWEDOX family consists of the following well known brands: — 3 or electric welding of 
NONOX SWEDOX VANOX high carbon steels, building up rails, 
For general acetylene welding. For acetylene or electric welding of ete. 
LEKTROX SWEDOX Vanadium steels. BRONZOX 
For general electric welding. NICKOX For acetylene welding of Malleable 
CASTOX For acetylene or electric welding of Iron, Bronze and Brass. 
For acetylene welding of cast iron. nickel steels. MANGANOX 
CARBOX KROMOX For acetylene or electric welding of 
For acetylene or electric welding of For acetylene or electric welding of high manganese steels, frogs, switch 
steel castings. chrome nickel steel. points and crossings. 











CHICAGO, ILL. ss eqdatal, &e DETROIT, MICH. 
127 N. Peoria St. Warren & Bellevue Ave. 


One of the Best and Most Economical Generators Manufactured 





















































Manufacturers of Distributors of Our Entire Line 
Welding and Cutting Apparatus ead ; "-E RUBBER CO. 
Lead Burning and Carbon Burning Outfits gi aa 7 — ms an “- 
Welding, Cutting, Sheet Metal Cincinnat, Obie a. Sa 
Lead Burning and Battery Torches Dayton, Ohio Knoxville, Tenn. 
Acetylene Torches Toledo, Ohio Memphis, Tenn, 
Regulators and Gauges Columbus, Ohio Birmingham, Ala. 
Cast Iron Rods, 24 in. long Cleveland, Ohio Chicago, Ill. 


















































Tobin Bronze Rods Norway Atlanta, Ga. San Francisco, Calif. 
Manganese Bronze Rods if) Indianapolis, Ind. Louisville, Ky. 
Aluminum Rods Steel me ee * 
Aluminum Solder Vanadium Preheaters 
Brazing Wire i= kel Drills and Grinders 
Brass Spelter Asbestos Paper 
Fluxes (all kinds) Asbestos Gloves 
Carbon Rods and Paste Hose, Plain and Armored 
Instructions Book on Welding Welding Plates and “V” Blocks 








w RITE FOR MONTHLY PRICE SHEET AND CATALOG 
Agents wanted in unoccupied territory. 


‘Superior Oxy-Acetylene Machine Co.., Hamilton, Ohio, U.S.A. 


Our N England States Representative, . a tat . ° 
se veR. I. WELDING CO., Providence, R. I. Ohio Rubber Co., Cincinnati, Ohio 
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ALUMINUM SOLDER 


ALLWELD 


This is not intended to entirely replace 
aluminum welding, but a real aluminum 
solder is a most desirable asset in the weld- 
ing shops. All detrimental characteristics 
of so called Aluminum Solder are elimi- 
nated. Write for sample. 








ALLOY WELDING PRODUCTS CO. 
30 Church Street, N.Y. 








a 


Superior Brazing Compound 


A product of years of time and st q 
Over 98 per cent pure boron. ts 
use is not attended by deposit or s : 
Acts as a superior flux and purifies 
the brazing spelter, causing spelter to 
flow evenly into every part of joint, 
without deposit, scale or enamel 4 
trial will convince the experienced 
welder of the merits of Superior Braz- 
ing Compound. 


If your dealer cannot supply you, we 
will. 


Standard Mfg. Co. 
318 S. Canal St., Chicago 





y, 192] 














SMOCH HEROSENE TORCH 











439 Mass Avenue 











WELDING RODS 


High Silicon Cast Iron 


ATLAS QUALITY 
Swedish Welding Wire 


Special Prices to Jobbers 
Inquiries Solicited 


ATLAS FOUNDRY COMPANY 


Irvington, New Jersey 





Our big man’s 
m™ yet a trifle 

| small com- 
pared with 
this one or- 
der of 


“Morey Flux” 


This particular 
one is for weld- 
ing of aluminum. 


Morey Flux and Chemical Company 


Parkesburg, Chester County, Penn., U.S. A. 
Est. 1912 Inc. 1915 




















ACETYLENE GENERATORS 
ELECTRIC WELDERS 


TORCHES 
REGULATORS 
GOGGLES 
TANK TRUCKS 
HOSE 
CAST IRON ROD 
STEEL ROD 
BRAZING SPELTER 
NICKEL ROD 
CAST IRON TOBIN BRONZE 
ALUMINUM ALUMINUM ROD 


WE REPAIR EQUIPMENT OF ANY MAKE 


The Buckeye Welding & Supply Co. 


1544-52 W. 6th St. Main 5476 Cleveland, O. 





PREHEATERS 


FLUXES 
BRAZING 











Aeroil Hand Preheating Torch 


Heat as you want it 


where you want it 
Agents Wanted 


when you want it 
Aeroil Burner Co., Inc., Union Hill, N. J. 








High Silicon Cast Iron Welding Rods 


Cast Aluminum Rods. 
Grey Iron and Aluminum Castings of all descriptions. 
WHOLESALE ONLY. 
WRITE FOR QUANTITY PRICES. 




















The Iron City Foundry Co. Hamilton, Ohio, U.S. A. 





Welding, Cutting, Brazing, Etc. 


ACETYLENE OIL GAS PRODUCER 
the gas of greatest efficiency, econ 
and SA . The only class of its kind 
Saves 25% on gas and oxygen. 


FIRST CLASS REFERENCES 
Special Welding MACHINES, guarin- 
teed no flash back cutting and weld ng 
torches, and supplies. 


The Thermalene Co., Chicago Height’: !!!. 








The Oxy-Thermalene Method of 





Ja 














Oxyacetylene Welded 
Joints in Heavy 
Pipe Mains 


The turning joint, made 
by turning the pipe at the 
top of trench to meet the 
welder’s convenience, is 
quickest and most eco- 
nomical. 


The stationary, made 
when the pipe cannot be 
turned, and the ditch 
(see illustration) when the 
pipe must be welded at 
bottom of trench, are also 
economical and quickly 
made joints. 


Further information on 
pipe welding furnished 
upon request. 


Airco Oxygen and Acety- 
lene Service is Good Ser- 
vice. 


-AIRCO OXYGEN 
AIRCO ACETYLENE 
AIRCO SERVICE 














AIR REDUCTION COMPANY (ic 


NEW YORK 
AIRCO SERVICE- A DISTRIBUTING STATION NEAR EVERY AIRCO USER 























































IF you buy acetylene you 
should become familiar with 
the COMMERCIAL plan. 


S 
IE, 
Buying the Commercial way means ‘that 
you buy gas only—we loan you the cylinders. IR 
You USE what’s inside the cylinders, 
and that’s all you pay for. You can get 
your moneéy’s worth, too, for Commercial W 
acetylene is uniformly pure—it makes sound ea 
welds. Commercial engineers and Com- I 
mercial plants and warehouses are at your 
Service in every section of the country. 
Submit your welding requirements to our C 
IE 


nearest office. 


Commercial 
Acetylene Supply Co. 


Main Office: 80 Broadway, New York City 
208 So. La Salle St., Chicago 
! 
t 


Atlanta, Ga. Aurora, Ill. Boston, Mass. 
East Deerfield, Mass. Toronto, Ont. Bound Brook, N. J. 
Moberly, Mo. W. Berkeley, Calif. San Francisco, Calif. 





























